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Final  Environmental  Impact  Statement 

Abstract:  Kodiak  Electric  Association,  Inc.  (KEA),  of 

Kodiak,  Alaska,  a non-profit  cooperative  corporation, 
organized  under  the  laws  of  the  State  of  Alaska,  proposes 
to  construct  a 2Q-MW  conventional  hydroelectric  project 
by  using  the  hydroelectric  potential  of  Terror  Lake,  a 
natural  lake  located  within  the  Kodiak  National  Wildlife 
Refuge,  in  a glaciated  valley,  40  miles  southwest  of  the 
City  of  Kodiak,  Alaska. 

The  proposed  development  would  require  the  construction 
of  a rock-fill  dam,  2,100  feet  in  length,  with  a maximum 
height  of  156  feet  above  bedrock,  and  would  contain  906,000 
cubic  yards  of  fill  material.  The  270-acre  natural  lake 
would  be  inundated  and  replaced  by  the  newly  created  850- 
acre  reservoir.  Other  project  features  would  include: 

(1)  a 17-mile-long  access  road;  (2)  a jetty  at  the  head 
of  Kizhuyak  Bay;  (3)  a 17. 3-mile-long,  138-kV  transmission 
line;  (4)  four  diversion  dams  and  ponds;  (5)  a 26,311-foot- 
long  power  tunnel;  (6)  a 3 , 40 0-foot-long  penstock;  (7)  a 
surface  powerhouse  with  two  10 -MW  turbine  generators;  (8) 
recreational  facilities;  and  (9)  a temporary  construction 
camp  on  the  Bay. 

The  Corps,  Interior,  and  REA  have  been  formally  designated 
as  cooperating  agencies  in  regard  to  staff's  preparation  of 
Environmental  Impact  Statement  (EIS).  It  is  the  inten- 
tion of  these  agencies  to  adopt  this  FEIS  on  the  proposed 
project  to  fulfill  their  individual  National  Environmental 
Policy  Act  (NEPA)  requirements. 
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FOREWORD 


The  Federal  Energy  Regulatory  Commission  (FERC),  pursuant 
to  the  Federal  Power  Act  (FP  Act)*  and  the  Department  of  Energy 
(DOE)  Organization  Act,**  is  authorized  to  issue  licenses  for 
terms  up  to  50  years  for  the  construction  and  operation  of  non- 
federal  hydroelectric  developments  subject  to  its  jurisdiction, 
on  the  necessary  condition: 

(T)hat  the  project  adopted  . . . shall  be 

such  as  in  the  judgment  of  the  Commission  will  be 
best  adapted  to  a comprehensive  plan  for  improving 
or  developing  a waterway  or  waterways  for  the  use 
or  benefit  of  interstate  or  foreign  commerce,  for 
the  improvement  and  utilization  of  water  power 
development,  and  for  other  beneficial  public  uses, 
including  recreational  purposes  . . .*** 

The  Commission  may  require  such  other  conditions  not 
inconsistent  with  the  provisions  of  the  FP  Act  as  may  be  found 
necessary  to  provide  for  the  various  public  interests  to  be 
served  by  the  Project.!  Compliance  with  such  conditions  during 
the  license  period  is  required.  Section  1.6  of  the  Commission's 
Rules  of  Practice  and  Procedure  allows  any  person  objecting  to  a 
licensee's  compliance  or  non-compliance  with  such  conditions  to 
file  a complaint  stating  the  basis  for  such  objection  for  the 
Commission's  cons ide rat  ion . 1 1 
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SUMMARY 


Kodiak  Electric  Association,  Incorporated  (KEA)  o£  Kodiak, 
Alaska,  proposes  to  construct  a 20-MW  conventional  hydroelectric 
project  by  using  the  hydroelectric  potential  of  Terror  Lake,  a 
natural  lake,  located  in  a glaciated  valley,  25  miles  southwest 
of  the  City  of  Kodiak,  Alaska,  and  within  the  Kodiak  National 
Wildlife  Refuge.  The  proposed  development  would  require  the  con- 
struction of  a 156-foot-high  rockfill  dam,  2,100  feet  in  length, 
containing  906,600  cubic  yards  of  fill  material.  The  270-acre 
natural  lake  would  be  inundated  and  replaced  by  a 350-acre  reser- 
voir. Other  project  features  would  include:  (1)  a 17-mile-long 

access  road;  (2)  a jetty  at  the  head  of  Kizhuyak  Bay;  (3)  a 17.3- 
mile-long,  138-kV  transmission  line;  (4)  four  diversion  dams  and 
ponds;  (5)  a 26,311-foot-long  power  tunnel,  10  feet  in  diameter; 

(6)  a 3,400-foot-long  penstock;  (7)  a surface  powerhouse  with  two 
10-MW  turbine-generators;  (3)  recreation  facilities;  and  (9)  a 
temporary  construction  camp  on  Kizhuyak  Bay.  During  project 
operation,  water  would  be  diverted  from  Terror  Lake  Reservoir  and 
Falls,  Shotgun,  and  Rolling  Rock  Creeks,  through  the  power  tunnel 
and  penstock,  to  turn  generators  in  the  powerhouse  that  would  be 
located  on  the  Kizhuyak  River  about  3 miles  upstream  of  Kizhuyak 
Bay.  Approximately  1,878  acres  of  land  and  270  water  surface 
acres  within  the  Refuge  would  be  included  in  the  project  boundary. 

The  present  KEA  diesel-powered  electrical  generation 
system  would  supply  electrical  needs  for  the  City  of  Kodiak 
and  the  U.S.  Coast  Guard  Station  (USCGS)  to  the  year  1983. 

KEA  does  not  presently  supply  electrical  power  to  the  USCGS. 
Generation  capacity  of  the  Terror  Lake  Project  or  equivalent 
capacity,  in  combination  with  the  present  diesel  generation 
capacity,  would  be  required  to  meet  the  projected  peak  elec- 
trical energy  demand  by  1994. 

A feasibility  evaluation  of  numerous  hydroelectric  sites 
and  non-hydroelectric  alternatives  was  conducted.  In  addition 
to  the  proposed  project,  two  other  hydroelectric  alternatives 
(Terror  River  and  Baumann  Creek)  and  one  non-hydroelectric 
alternative  (wind  power)  were  found  viable.  Alternative  designs 
of  the  proposed  project  and  the  No-action  Alternative  (continued 
use  of  diesel-fueled  capacity)  were  also  evaluated. 

The  Terror  River  Development  - Alternative  1 would  include 
the  Terror  Lake  Reservoir  as  proposed  by  KEA  for  the  Terror  Lake 
Project.  It  differs  principally  from  the  Terror  Lake  Project  with 
regard  to  the  powerhouse  and  location  of  the  power  tunnel.  The 
powerhouse  would  be  located  in  the  Terror  River  Valley  about  3 
miles  upstream  of  Terror  Bay,  and  the  18,000-foot-long  power  tunnel 
would  run  under  a ridge  in  a northwest  direction  connecting  Terror 
Lake  with  the  powerhouse.  This  alternative  would  not  include  the 
Shotgun,  Falls,  or  Rolling  Rock  Creeks  diversion  units  proposed  in 
the  Terror  Lake  Project. 
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Alternative  2,  the  Baumann  Creek  Project,  located  approxi- 
mately 6 miles  northwest  of  the  Terror  Lake  would  require:  (1) 
construction  of  a dam  325  feet  high  and  2,200  feet  long,  creating 
a 1,000-acre  reservoir;  (2)  4 miles  of  power  tunnel  passing  under 
the  Falls  Creek  basin;  (3)  a powerhouse  on  the  shore  of  Terror 
Bay;  (4)  a jetty  and  11.5  miles  of  access  road;  and  (5)  about  30 
miles  of  transmission  line. 

The  wind  power  alternative  could  provide  only  a small 
portion  of  the  KEA  system  load  requirements  at  any  time. 

Consideration  of  an  underground  penstock  and  powerhouse 
was  the  only  significant  design  alternative  considered  in  the 
proposed  action;  however,  geological  conditions  were  not  favorable 
for  these  alternatives. 

The  no-action  alternative  would  force  the  City  of  Kodiak 
and  USCGS  to  continue  the  use  of  diesel-generated  electricity  or 
to  develop  alternative  means  of  generation.  Continuation  of  diesel 
generation  would  increase  the  Applicant's  reliance  on  distillate 
oil . 

Significant  environmental  impacts  of  the  proposed  Terror 
Lake  Project  described  in  Section  4.1  include  the  following: 

(1)  Approximately  1,080  acres  of  wildlife  habitat 
would  be  lost  for  the  life  of  the  project. 

(2)  Human  intrusions  and  construction  activities 
within  the  wildlife  refuge  during  the  construc- 
tion period  would  seriously  impact  wildlife. 


(3)  Flow  in  the  Terror  River  immediately  below  the 
dam  would  be  reduced  by  up  to  90  percent,  and 

as  a consequence , aquatic  habitat  would  decrease. 

(4)  Kizhuyak  River  flows  would  be  reduced  from  the 
Shotgun  and  Falls  Creeks  Diversion  Dams  downstream 
to  the  powerhouse,  resulting  in  the  loss  of  some 
aquatic  habitat,  and  diminishing  the  flow  over  the 
falls. 

(5)  The  thermal  regime  of  the  Terror  and  Kizhuyak 
Rivers  would  be  altered. 


The  following  recommendations  should  be  implemented  to 
ensure  the  most  environmentally  sound  design  for  the  Terror 
Lake  Project  and  to  provide  appropriate  mitigative  measures  in 
addition  to  those  proposed  in  the  application. 
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(1)  Monitoring  o£  the  salmon  runs  in  both  rivers 
should  continue  during  the  construction  and 
initial  operating  period  of  the  project. 

(2)  The  cultural  resources  management  plan  proposed 
by  the  Applicant  should  be  expanded  to  include 

(1)  provisions  for  contacting  the  Commission  and 
the  Alaska  State  Historic  Preservation  Officer 

( SHPO ) if  archeological  site  49-KOD-190  is 
vandalized,  or  is  threatened  with  vandalism; 

(2)  contingencies  for  salvage  excavation  if  this 
site  is  vandalized,  or  threatened  with  vandalism, 
from  events  or  activities  associated  with  the 
construction  or  operation  of  the  project;  and, 

(3)  a definition  of  "patrolling"  the  site  as  a 
combination  of  site  visitation  and  visual 
inspections  from  vantage  points,  such  as  along 
the  access  road  to  the  powerhouse.  An  addendum 

to  the  plan  should  be  prepared  in  cooperation  with 
the  SHPO,  and  filed  with  the  Commission  for  review 
prior  to  the  commencement  of  project  cons truct ion , 
which  incorporates  these  items  into  the  plan. 

(3)  A wildlife  monitoring  program  should  be  established 
by  KEA  in  cooperation  with  U.S.  Fish  and  Wildlife 
Service  (FWS)  and  Alaska  Department  of  Fish  and 
Game  ( DFG)  to  assess  impacts  during  the  project's 
construction  and  operational  phase. 

(4)  Provisions  of  the  Settlement  Agreement-Supplement 
to  Exhibit  S,  (Appendix  G)  entered  into  by  the 
Applicant,  Department  of  the  Interior,  State  of 
Alaska,  Sierra  Club  et  al . , should  if  implemented 
further  minimize  or  mitigate  adverse  aquatic  and 
terrestrial  impacts  that  would  result  from  the 
construction,  operation,  and  maintenance  of  the 
Terror  Lake  Project. 

Staff  recommends  the  Terror  Lake  Project  as  proposed  by 
KEA.  The  design  of  KEA ' s proposal  is  environmentally  superior 
to  that  of  either  Alternatives  1 or  2.  The  river  flows  result- 
ing from  the  project's  operation  would  not  significantly  affect 
fish  populations  in  the  Terror  and  Kizhuyak  Rivers,  and  the 
water  storage  at  the  Terror  Reservoir  would  include  a potential 
to  enhance  overwinter  survival  of  salmon  eggs  and  fry  by  releasing 
water  during  critical  periods  to  their  survival.  Alternatives  1 
and  2 would  also  encroach  upon  the  land,  water,  fishery,  and  wild- 
life resources  of  the  Refuge  to  a greater  degree  than  the  proposed 
project . 
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The  following  is  a list  of  Federal,  State,  and  local 
agencies  and/or  other  entities  from  which  comments  on  the  draft 
environmental  impact  statement  were  requested  (asterisks  indi- 
cate those  that  responded).  Each  response  received  is  included 
in  Appendix  A. 


Federal  Page 


^Advisory  Council  on  Historic  Preservation  A-l 

Department  of  Agriculture,  Forest  Service 
and  Rural  Electrification  Administration 
*Department  of  the  Army,  Corps  of  Engineers  A-2 

*Department  of  Energy,  Alaska  Power  Administration  A-16 

*Department  of  the  Interior *  * A-18 

*Department  of  Transportation 

*Env ironmental  Protection  Agency  A-21 


State 


Alaska  Department  of 
Alaska  Power  Authori 
*Alaska  State-Federal 
*Alaska  Coastal  Manag 
Determination 


Fish  and  Game 

ty 

Coordinator 
ement  Program 


Cons  is  tency 


A-2  6 
A-4  6 


Local 

*Mayor,  City  of  Kodiak  A-55 

Kodiak  Public  Library 

*City  Council  Port  Lions  A-57 

Bell’s  Flat  Native  Corporation 
Anton  Larsen  Bay  Native  Corporation 

Konaig  Native  Corporation 
v 

Other 


Senator  Ted  Stevens 

*Senator  Frank  H.  Murkowski  A-25 

Congressman  Don  Young 

*Sierra  Club  A-69 

*College  of  the  Atlantic  A-60 

*Dr.  Michael  Emmick  A-64 

*Dr.  Richard  J.  Jordan  A-98 


Appl icant 


*Kodiak  Electric  Association,  Inc.  A-101 

Arctic  Environmental  Information  and  Data  Center 
International  Engineering  Company,  Inc. 

Simons,  Li  & Associates,  Inc. 

Copies  of  the  draft  and  final  environmental  impact  state- 
ments are  available  for  public  review  at  the  Kodiak  Public  Library. 

The  final  environmental  impact  statement  was  sent  to  the 
Environmental  Protection  Agency  and  made  available  to  the  public 
on  or  about  August  7,  1981. 
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1.  PURPOSE  OF  AND  NEED  FOR  ACTION 

1.1  PURPOSE  OF  ACTION 

The  primary  purpose  of  the  proposed  project  is  to  add 
20,000  kW  of  capacity  and  an  average  of  139,000,000  kWh  per  year 
of  energy  to  Kodiak  Electric  Association's  (KEA)  electric  system 
to  serve  present  and  future  loads.  The  proposed  project  would 
be  a baseload  hydroelectric  facility  that  is  suitable  for 
meeting  the  needs  of  KEA's  service  area.  Project  energy  would 
also  be  supplied  to  the  U.S.  Coast  Guard  (USCG)  Station  in 
Kodiak.  KEA  plans  to  serve  the  USCG  Station  electrical  load 
requirement,  and  the  combined  KEA-USCG  system  would  be  met  with 
KEA’s  generation  capabilities. 

The  project  would  initially  be  utilized  to  off-load  the 
oil-consuming  diesel-driven  generators  presently  being  used  to 
supply  system  load  requirements.  The  installed  capacity  of  the 
combined  KEA-USCG  system  will  have  increased  to  30,240  kW  by  the 
time  Terror  Lake  would  be  put  into  operation.  Although  the 
Terror  Lake  Project  would  replace  the  base  load  function  of  the 
diesel-driven  generating  capacity  of  the  KEA-USCG  system,  the 
diesel  generators  would  be  retained  to  make  up  power  demand 
deficiencies,  primarily  at  times  of  peak  loads.  The  use  of  a 
renewable  energy  resource  to  displace  a non-renewable  energy 
resource  is  consistent  with  the  National  Energy  Plan. 

1.2  NEED  FOR  POWER 

Figure  1-1  shows  the  projected  peak  demand  and  available 
Crperating  capacity  requirements  of  the  combined  KEA  and  USCG 
system  through  1997.  The  estimated  average  demand  growth  rate 
for  the  combined  system  is  7.3  percent  for  the  years  1980  through 
1985,  3.5  percent  for  1985  through  1990,  and  2.65  percent  for 
1990  through  1997.  In  1984-85,  the  first  year  of  planned  opera- 
tion, additional  capacity  would  have  to  be  provided  for  the  system 
if  the  proposed  hydro  project  is  not  operational.  The  Terror  Lake 
Project  would  satisfy  load  requirements  until  1994,  when  addi- 
tional generation  capacity  would  be  needed  to  meet  system  loads. 

1.2.1  Load  Growth  Projections 

Table  1-1  shows  the  projected  energy  requirements  of  the 
combined  KEA  and  USCG  system  with  the  projected  sources  of  energy 
production.  In  1984-85,  the  first  year  of  planned  project  opera- 
tion, the  project  could  provide  72.5  percent  of  the  total  system 
energy  requirements.  By  1985,  when  the  reservoir  is  filled  to 
normal  operating  level,  the  project  could  supply  98.8  percent  of 
the  total  system  energy  needs.  Beyond  1985,  as  the  system's  energy 
needs  exceed  the  output  of  the  proposed  project,  diesel-generated 
energy  would  be  required  to  meet  projected  energy  needs. 
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Figure  1-1.  Projected  peak  demand  and  available  operating  capacity 

of  combined  KEA  and  USCG  Systems  showing  contribution  of 
proposed  Terror  Lake  Project  (Source:  Applicant's  Exhibit  W) . 


Table  1-1.  Energy  balance  for  combined  KEA  and  USCG  system  expansion.  1/ 
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1.2.2  System  Resources 


KEA  presently  relies  entirely  upon  diesel-powered  generators 
to  supply  its  load  requirements.  Diesel  generators  are  ideally 
suited  for  small  remote  power  systems  because  they  are  reliable, 
efficient,  and  simple  to  maintain.  The  major  drawback  of  diesel- 
powered  generation  is  that  diesel  fuel  is  a non-renewable  resource, 
expensive,  and  subject  to  high  escalation  rates.  The  Applicant 
needs  to  install  new  generating  capacity  to  meet  its  growing  load 
requirements.  Development  of  a hydroelectric  project  would  reduce 
KEA's  dependance  on  fossil  fuel. 

1.3  FEASIBILITY  OF  HYDROELECTRIC  ALTERNATIVES 
1.3.1  Alternative  Sites 

KEA  considered  numerous  alternative  hydroelectric  sites 
on  Kodiak  Island  before  selecting  the  Terror  Lake  site.  The 
location  of  KEA's  service  area  on  the  most  nor th-eas tern  portion 
of  Kodiak  Island  was  an  important  consideration  in  selection  of 
a site  that  would  not  be  too  far  removed  from  existing  generation 
or  transmission  facilities.  In  addition,  Kodiak  Island's  geog- 
raphy, topography,  and  physiography,  as  well  as  climatic  condi- 
tions, placed  restraints  on  the  selection  of  a hydroelectric 
site. 


Kodiak  Island  is  a mountainous  area  about  100  miles  long 
by  55  miles  wide,  and  its  shorelines  are  cut  into  many  peninsulas 
by  long  arms  of  the  sea  that  extend  many  miles  into  the  land 
mass.  The  main  ridge  of  the  mountains,  which  determines  the 
principal  axis  of  the  island,  extends  in  a northeast-southwest 
direction,  and  crowds  the  southern  shore.  The  mountains  reach 
about  5,000  feet  in  elevation,  and  are  snow  and  glacier  capped. 
Deep  bays  from  the  Gulf  of  Alaska  extend  into  the  southern  shore 
of  the  island  and  to  within  a few  miles  of  the  crest  of  the 
range.  These  bays  receive  all  of  the  streams  originating  in  the 
mountains,  so  that  all  streams  on  the  southeastern  side  of  the 
island  are  short  and  steep,  with  small  drainage  areas.  Power 
development  on  any  of  these  streams  would  be  confined  to  very 
small  plants  that  would  use  diversion  for  head  development  and 
unregulated  flow  in  the  stream.  The  amount  of  power  from  such 
developments  would  be  small  and  unreliable  (Corps  of  Engineers, 
1954 ) . 


The  northern  slope  of  the  island  is  much  wider  than  the 
south  slopes  and  some  of  the  streams  attain  considerable  length 
with  a significant  flow  before  they  enter  tidewater.  There  are 
also  several  lakes  that  could  be  used  as  storage  reservoirs.  The 
bays  on  the  northern  slopes  also  intercept  all  of  the  important 
drainage  from  the  higher  portion  of  the  islands,  with  the  result 
that  power  development  on  the  large  lakes  nearer  the  coast  is 
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limited  by  the  water  supply  furnished  by  rainfall  on  the  penin- 
sulas. Generally,  Kodiak  Island  storms  are  carried  by  southeast 
winds;  the  eastern  and  southeastern  portions  of  the  island  receive 
the  major  portion  of  the  rainfall,  and  the  northern  and  western 
sections  of  the  island  receive  materially  less. 

1. 3.1.1  Spiridon  Lake 

Spiridon  Lake,  at  elevation  440  feet,  lies  on  the  peninsula 
formed  between  Uganik  Bay  on  the  east  and  Uyak  and  Spiridon  Bays 
on  the  west.  Its  drainage  area  consists  of  about  2 2 square  miles 
of  the  peninsula  area,  which  is  quite  mountainous,  but  is  cut 
off  from  the  higher  portions  of  the  island.  The  highest  point  on 
the  drainage  rim  is  near  elevation  3,900  feet.  There  are  no 
glaciers  or  snow  field  contributing  to  the  water  supply.  The  lake 
is  about  5 miles  long  and  has  a surface  area  of  about  2,600  acres. 
The  average  annual  runoff  into  the  lake  is  estimated  to  be  about 
58,700  acre-feet,  or  about  81  cubic  feet  per  second  (cfs).  The 
energy  production  possible  from  the  development  of  Spiridon  Lake 
would  be  about  20  percent  of  that  from  the  Terror  Lake  Project. 

An  earth-filled  dam,  about  36  feet  high  and  about  300 
feet  long,  for  which  a fairly  good  site  exists  at  the  lake  outlet, 
would  be  required  to  provide  the  necessary  regulation  of  the  run- 
off. No  fish  facilities  would  be  required,  since  a falls  below 
the  outlet  is  a barrier  to  salmon  runs  into  the  lake.  A small, 
side-channel  emergency  spillway  would  insure  the  safety  of  the 
dam.  Water  would  be  conveyed  from  the  southern  end  of  the  lake 
via  a tunnel,  6 feet  in  diameter  and  about  1 mile  long,  to  a 
powerhouse  on  Spiridon  Bay.  The  average  operating  head  would  be 
457  feet.  The  prime  power  capability  would  be  about  2,640  kilo- 
watts . 


Spiridon  Lake  is  a potentially  low  cost  power  development 
which  could  be  developed  in  the  future;  however,  it  is  too  small 
to  meet  the  immediate  needs  of  KEA. 

1.3. 1.2  Frazier  Lake  and  Adjacent  Lakes 

Frazier  Lake,  along  with  Karluk,  Red  River,  and  Akalura 
Lakes  is  located  on  the  peninsula  that  forms  the  extreme  western 
portion  of  Kodiak  Island.  The  land  mass  of  the  peninsula  con- 
tains about  750  square  miles,  almost  severed  from  the  rest  of 
the  island  by  Uyak  Bay  penetrating  from  the  north  and  by  Olga 
Bay  and  Deadman  Bay  penetrating  from  the  south.  Since  Uyak  and 
Deadman  Bays  intercept  all  drainage  from  the  main  part  of  the 
island,  the  lakes  and  streams  on  the  peninsula  are  fed  only  by 
local  rains.  No  glaciers  or  permanent  snow  fields  exist  in  this 
section  of  the  island. 
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Akalura  Lake  lies  at  a low  elevation  and  has  small  run- 
off; therefore,  power  development  is  not  feasible.  Red  River 
Lake,  Karluk  Lake,  and  Frazier  Lake  are  fish-propagating  areas 
managed  by  the  U.S.  Fish  and  Wildlife  Service  (FWS),  making 
them  unavailable  for  power  development. 

1. 3.1.3  Uganik  Lake 

The  Uganik  River  originates  in  the  glaciers  and  snow  fields 
of  the  highest  areas  on  Kodiak  Island.  The  East  and  West  Forks  of 
the  Uganik  River  contribute  to  the  flow,  and  join  in  the  vicinity 
of  Uganik  Lake.  Uganik  Lake  is  about  4 miles  long,  and  its  lower 
end  is  situated  about  3 miles  from  tidewater  at  the  head  of  Uganik 
Bay. 


The  regulation  of  the  runoff  into  Uganik  Lake  would  require 
the  storage  of  about  400,000  acre-feet  of  water,  which  would  raise 
the  lake  surface  310  feet.  An  adequate  site  for  a concrete  dam 
315  feet  high  exists  at  the  lower  end  of  the  lake,  where  rock 
foundations  and  abutments  are  available. 

Water  for  power  development  would  be  conveyed  by  a tunnel 
and  penstock  constructed  through  the  right  abutment  ridge  for  a 
distance  of  3 miles  to  a powerhouse  located  at  the  head  of  Uganik 
Bay.  The  basin  would  yield  a regulated  flow  of  about  534  cfs.  At 
an  average  effective  power  head  of  268  feet,  the  prime  capability 
of  the  plant  would  be  about  10,200  kilowatts,  about  one-half  the 
capacity  of  the  Terror  Lake  Project. 

The  development  of  Uganik  Lake  would  provide  the  largest 
power  capability  of  any  of  the  alternative  sites  eliminated  on 
Kodiak  Island,  but  such  a development  would  completely  block 
the  fish  from  the  lake  and  the  two  tributaries  above.  Two  minor 
tributaries  entering  below  the  dam  would  keep  the  lower  stream 
alive,  but  it  is  doubtful  if  they  could  accommodate  the  total 
fish  run. 

1.3. 1.4.  Monashka  Creek 

A small,  8.5-square-mile  drainage  basin,  known  as  Monashka 
Creek,  located  approximately  4 miles  north  of  the  City  of  Kodiak, 
was  surveyed  for  possible  hydroelectric  potential.  Development 
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of  the  site  would  require  constructing  a large  dam,  containing 
enormous  quantities  of  fill  material,  across  the  Creek  about  1.5 
miles  inland  from  Monashka  Bay.  The  dam  would  create  a reservoir 
with  250  surface  acres  of  water  and  30,000  acre-feet  of  storage. 
The  powerhouse  would  be  located  below  the  dam,  and  operating  under 
a gross  head  of  about  173  feet,  could  develop  a firm  capacity  of 
600  kW  with  a total  installed  capacity  of  1,200  kW.  (Retherford 
and  Associates,  1962).  This  development  would  be  costly,  and 
would  not  produce  sufficient  power  to  meet  the  needs  of  the  KEA's 
system. 

1.3.2  Alternative  Transmission  Systems 


The  transmission  of  power  into  the  town  of  Kodiak  from  the 
Terror  River  Project  is  feasible.  The  course  of  the  line  would 
be  almost  directly  eastward  into  Kodiak,  passing  through  the  iJSCG 
military  reservation.  The  line  would  be  about  17  miles  long,  and 
would  follow  low  passes  westward  to  the  head  of  Kizhuyak  Bay.  The 
summit  elevations  are  less  than  1,000  feet. 

Transmission  of  the  power  from  the  other  island  sites  would 
encounter  topographical  difficulties.  A transmission  line  built 
laterally  around  either  side  of  Kodiak  Island  would  require  long 
detours  to  avoid  the  bays  or  long  suspension  spans  or  submarine 
cables  to  cross  them.  The  ridges  projecting  into  the  peninsulas 
would  require  long  detours  to  avoid  difficult  terrain.  Should 
future  development  be  located  in  the  vicinity  of  the  existing 
power  plants,  making  short  transmissions  feasible,  satisfactory 
routes  would  be  available,  but  plans  to  continue  the  major  load 
center  at  Kodiak  for  power  generated  at  other  hydroelectric  sites 
would  require  the  construction  of  transmission  lines  over  diffi- 
cult routes  nearly  100  miles  long. 

From  the  data  available,  it  is  estimated  that  the  cost 
of  transmission  of  power  from  the  powerhouse  on  Kizhuyak  Bay  to 
Kodiak  would  be  less  expensive  than  transmission  costs  from  any 
of  the  other  hydroelectric  sites  on  Kodiak  Island,  and  would  be 
less  environmentally  damaging. 

1.4  FEASIBILITY  OF  NON-HYDROELECTRIC  ALTERNATIVES 

The  reasonable  alternative  methods  of  supplying  electric 
power  for  the  KEA's  system  load  requirements  are  discussed  in  the 
following  sections  of  this  report.  All  other  alternatives  such 
as:  solar,  geothermal,  fuel  cells,  steam  turbines,  combustion 

turbines,  magnetohydrodynamics,  nuclear,  biomass,  ocean  thermal, 
ocean  wave,  and  ocean  tidal  generation  are  not  considered  reason- 
able alternatives  because  they  are  (1)  not  commercially  available, 
(2)  not  applicable  to  the  region  and/or  the  Applicant's  load 
requirements,  and/or  (3)  do  not  produce  electricity  at  less  cost 
than  diesel  generators. 
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2.  PROPOSED  ACTION  AND  ALTERNATIVES 

2.1  APPLICANT'S  PROPOSAL  - TERROR  LAKE  - THE  PROPOSED  ACTION 

2.1.1  Location  of  Proposed  Project 

The  project  would  be  located  on  the  northeastern  portion 
of  Kodiak  Island,  in  the  Gulf  of  Alaska.  The  primary  dam  and 
reservoir  would  be  located  on  the  Terror  River,  approximately  25 
miles  southwest  of  the  City  of  Kodiak.  Other  project  features 
would  include:  (1)  the  Mount  Glotoff  Diversion  Works;  (2)  the 

Shotgun  Creek,  Falls  Creek,  and  Rolling  Rock  Creek  Diversion 
Works,  all  located  in  the  Kizhuyak  River  Basin;  (3)  a powerhouse, 
also  located  in  the  Kizhuyak  River  Basin,  approximately  3 miles 
upstream  from  the  head  of  Kizhuyak  Bay;  (4)  a tunnel  extending 
from  Terror  Lake  to  the  powerhouse;  (5)  and  a 17-mile-long  trans- 
mission 'line  extending  from  the  powerhouse  to  a proposed  non- 
project substation  on  the  USCG  Reservation  near  the  City  of  Kodiak. 
Figure  2-1  shows  the  location  of  the  Applicant's  proposed  project. 

• / 

2.1.2  Proposed  Facilities 

2.1. 2.1  Terror  Lake  Dam  and  Reservoir 

A 156-foot-high,  2,100-foot-long  rockfill  dam  (906,600 
cubic  yards)  would  be  constructed  across  the  natural  outlet  of 
Terror  Lake.  A 3-foot-high  concrete  parapet  wall  would  raise 
the  crest  elevation  of  the  dam  to  1,391  feet.  The  upstream, 
impervious  facing  of  the  dam  would  be  of  asphaltic  concrete. 

The  dam  would  have  an  upstream  slope  of  1.7  to  1 and  a down- 
stream slope  of  1.4  to  1,  with  10-foot-wide  berms  at  50-foot 
vertical  intervals.  The  data  for  all  elevations  are  USCG  post- 
quake (April  1964)  at  sea  level,  unless  stated  otherwise.  The 
general  arrangement  of  the  proposed  Terror  Lake  Dam  is  shown  on 
Figure  2-2. 

A side-channel  spillway  would  be  excavated  in  rock  at 
the  right  abutment  of  the  dam.  The  crest  of  the  spillway  would 
be  600  feet  long  at  elevation  1,383  feet.  Flow  over  the  crest 
would  pass  into  a 50-foot-wide  channel  that  would  extend  1,200 
feet  downstream. 

The  Terror  Lake  Reservoir  (Plate  2-1),  at  the  proposed 
normal  reservoir  elevation  of  1,383  feet,  would  have  a surface 
area  of  850  acres  and  an  active  storage  capacity  of  78,000  acre- 
feet.  The  reservoir  would  be  approximately  4 miles  long  and  less 
than  a mile  wide,  and  would  extend  about  3 miles  up  the  Terror 
River  Valley  from  the  upper  end  of  Terror  Lake  (Plate  2-2).  The 
proposed  minimum  reservoir  elevation  would  be  1,250  feet  with  a 
corresponding  surface  area  of  270  acres.  The  area  capacity  curve 
for  the  proposed  Terror  Lake  Reservoir  is  shown  in  Figure  2-3. 
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Figure  2-2.  General  arrangement  of  proposed  Terror  Lake  Dam  (Source:  Applicant's  Exhibit  L)  . 
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Plate  2-1.  Terror  Lake  Dam:  view  looking  east  at  the  proposed 

damsite,  top;  view  at  the  bottom  shows  the  proposed 
dam,  spillway  and  reservoir  superimposed  on  the 
lake  (Source:  Applicant,  Supplemental  Information, 

Report  No.  2,  19  80)  . 
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Plate  2-2.  Terror  Lake  Dam:  view  looking  north  at  the  existing  lake,  left; 

view  at  the  right  shows  the  proposed  reservoir  superimposed  on 
the  lake 

(Source:  Applicant,  Supplemental  Information,  Report  No.  2,  1980). 
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Figure  2-3.  Terror  Lake  Reservoir  area  and  capacity  curves.  (Source:  Application,  Exhibit  I,  as  modified  by  Staff). 


2-7 


Required  flow  releases  would  be  made  through  the  outlet 
works  from  the  dam  for  the  aquatic  habitat  in  the  lower  reaches 
of  the  Terror  River.  The  discharge  conduit  would  be  a 36-inch- 
diameter  steel  pipeline.  Releases  would  be  controlled  by  a 24- 
inch  Howel 1-Bunger  valve  located  at  the  downstream  end  of  the 
pipeline.  There  would  also  be  a 36-inch-diameter  butterfly 
valve  on  the  pipeline  for  emergency  operation. 

2.1. 2.2  Intake-Power  Tunnel-Penstock 

A horseshoe-shaped  power  tunnel,  10  feet  in  diameter, 
would  extend  northeas tward  for  approximately  26,300  feet,  from 
an  intake  structure  on  the  eastern  shore  of  Terror  Lake,  to  an 
outlet  portal  on  the  west  slope  of  the  Kizhuyak  Valley  at  eleva- 
tion 1,134  feet.  A penstock  would  extend  from  the  tunnel  outlet 
portal  down  into  the  Kizhuyak  Valley  to  the  powerhouse  at  eleva- 
tion 115  feet.  The  penstock  would  vary  in  diameter  from  96  to  56 
inches . 

2.1.2. 3 Powerhouse 

The  powerhouse  would  be  a surface  installation,  located 
on  the  west  side  of  the  Kizhuyak  Valley,  approximately  3 miles 
upstream  from  the  head  of  Kizhuyak  Bay  (Plate  2-3).  The  power- 
house would  be  132  feet  long  by  36  feet  wide  and  35  feet  high, 
and  would  be  set  at  elevation  115  feet.  It  would  contain  two 
13,800-hp,  double-nozzle,  single-overhung,  horizontal  shaft, 

Pelton  turbines,  operating  at  450  rpm  at  1,150  feet  net  head. 

Each  turbine  would  be  provided  with  a 24-inch  ball  valve  for 
shutoff,  and  would  be  connected  to  a 10 -MW  generator  with  a 
voltage  of  13.8  kV.  The  powerhouse  would  contain  space  for  a 
future  third  generating  unit.  Discharge  from  the  units  would 
flow  into  the  Kizhuyak  River  through  a 1,500-foot-long  channel 
excavated  in  the  alluvium  forming  the  valley  floor. 

2. 1.2.4  Diversion  Structures 

The  Mount  Glottof  Diversion  Dam  would  be  a 5-foot-high  and 
80-foot-long  earthen  dam  structure  (volume  28,000  cubic  yards)  at 
the  outlet  of  a small  lake  below  the  Mount  Glotoff  Glacier,  (Plate 
2-4).  A diversion  channel,  15  feet  wide  and  600  feet  long,  would 
divert  flows  from  the  Uganik  River  basin  into  the  upper  reaches  of 
the  Terror  River. 

The  Shotgun  Creek  Diversion  Dam  would  be  a 40-foot-high, 
300-foot-long  rockfill  structure,  located  approximately  600  feet 
upstream  from  Shotgun  Creek  Falls,  within  the  Upper  Kizhuyak  River 
drainage  basin.  A 620-foot-long  channel  would  divert  flows  into 
the  adjacent  Falls  Creek  (Plate  2-5). 

The  Falls  Creek  Diversion  Dam  would  be  a 20-foot-high, 
480-foot-long  concrete  gravity  structure  located  approximately 
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Plate  2-3.  Powerhouse  and  penstock:  view  looking  down  the  Kizhuyak  River,  showing 

the  tunnel  outlet  portal  and  penstock,  left;  the  powerhouse,  center,  and 
the  transmission  line  and  access  road,  right  (Source:  Applicant,  Supplemental 

Information,  Report  No.  2,  1980)  . 
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Plate  2-4.  Mount  Glottof  Diversion  Works:  view  looking  southeast,  from  Uganik  River 

catchment  area  into  the  Terror  River  drainage;  diversion  dike  in  foreground; 
channel  at  far  end  of  the  lake  (Source:  Applicant,  Supplemental  Information 
Report  No.  2,  1980). 
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600  feet  upstream  of  the  falls  (Plate  2-6).  A lined  intake  shaft, 

8 feet  in  diameter,  would  drop  flows  470  feet  to  a branch  tunnel , 
1,280  feet  long  and  10  feet  in  diameter,  extending  to  the  main 
power  tunnel . 

Rolling  Rock  Creek  Diversion  Dam  would  be  a 20-foot-high, 
100-foot-long  concrete  gravity  structure  located  at  approximate 
elevation  1,470  feet  mean  sea  level  (msl).  A small  diameter 
tunnel  would  convey  flows  to  the  power  tunnel  in  the  vicinity 
of  the  outlet  portal  (Plate  2-7). 

2. 1.2. 5 Access  Facilities 

Access  to  the  site  would  be  provided  by  building  a jetty 
for  a boat  and  barge  landing  near  the  head  of  Kizhuyak  Bay,  and 
constructing  approximately  17  miles  of  access  road. 

From  the  jetty,  the  road  would  be  constructed  along  the 
west  side  of  the  Kizhuyak  Valley,  for  approximately  4 miles,  to 
the  powerhouse.  A road  with  a 1,000-foot  rise  in  elevation, 
including  many  switchbacks,  would  extend  up  the  valley  from  the 
powerhouse  to  the  tunnel  outlet  portal.  From  the  outlet  portal, 
the  main  access  road  to  Terror  Lake  would  continue  in  a southerly 
direction,  crossing  a stream  and  climbing  to  a pass  just  below 
elevation  2,000  feet.  A second  road  would  branch  off  and  extend 
from  the  outlet  portal  westward  up  a steep,  narrow  canyon,  termi- 
nating at  the  Rolling  Rock  Creek  Diversion  Works.  The  road  would 
continue  across  a high  plateau  and  then  drop  down  to  the  Terror  Lake 
damsite,  with  a branch  going  to  the  site  of  the  power  tunnel  intake 
structure  on  the  east  side  of  Terror  Lake.  The  access  roads  would 
have  a maximum  grade  of  10  percent  and  a maximum  width  of  20  feet. 


The  jetty  to  be  used  during  construction  for  the  movement 
of  equipment  and  materials  would  be  located  in  Kizhuyak  Bay,  about 
1 mile  northwest  of  the  Kizhuyak  River,  and  would  be  left  in  place 
afterwards  for  periodic  operation  and  maintenance  activities  at  the 
project.  The  jetty  would  also  be  equipped  with  mooring  facilities 
for  pleasure  boats  and  small  float  planes,  so  that  recreationists 
could  travel  to  the  recreational  facilities  proposed  for  develop- 
ment near  the  jetty. 


The  jetty 
crown  width  runn 
of  about  15  feet 
sheet  piling  and 
and  the  remainde 
constructed  from 
excavations  for 
cubic  yards  of  s 
of  the  jetty  to 
is  suitable  for 
tion  of  the  acce 
of  at  an  upland 


would  be  about  120  feet  long  with  an  80-foot 
ing  perpendicular  to  the  shoreline  at  an  elevation 
. The  seaward  side  would  be  reinforced  with  steel 
extend  along  each  side  for  33  feet  toward  the  shore 
r riprapped  on  a 1/2  to  1 slope.  The  jetty  would  be 
approximately  4,000  cubic  yards  of  rock  removed  from 
the  access  roads  construction.  Approximately  3,600 
and  and  gravel  would  be  excavated  on  the  seaward  side 
reach  a depth  of  -5.0  feet.  If  the  dredged  material 
road  bedding,  it  would  be  utilized  for  the  construc- 
ss  road.  All  unsuitable  material  would  be  disposed 
site.  Figure  2-4  provides  details  of  the  jetty. 
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Plate  2-6.  Falls  Creek  Diversion  Works:  view  looking  east  over  Falls  Creek  and  the  upper  Falls, 
showing  the  diversion  dam,  pondage,  intake^  structure,  and  access  road  (Source: 
Applicant,  Supplemental  Information,  Report  No.  2.  1980) . 
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Plate  2-7.  Powerhouse  and  penstock:  view  looking  west  across  Kizhuyak  Valley , showing 

the  tunnel  outlet  portal,  penstock,  access  road,  and  spoil  area  (Source: 
Applicant,  Supplemental  Information,  Report  No.  2,  1980). 
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Figure  2-4.  General  arrangement  of  proposed  jetty  at  Kizhuyak  Bay 
(Source:  Applicant's  permit  application  to  Corps  of 

Engineers,  1980). 
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Development  of  the  jetty  at  the  head  of  Kizhuyak  Bay  could 
be  avoided  by  the  construction  of  an  additional  10  miles  of  access 
road  from  the  town  of  Port  Lions  to  the  proposed  construction  camp 
at  the  head  of  the  bay.  Port  Lions  has  an  existing  deep-water 
harbor  with  facilities  suitable  for  loading  and  unloading  construc- 
tion equipment  and  materials.  KEA  reports  that  interested  con- 
tractors have  indicated  that  the  most  feasible  means  of  bringing 
the  needed  equipment  into  the  construction  camp  area  would  be  by 
barge,  which  can  be  loaded  and  unloaded  at  a ramp.  Such  facilities 
could  be  conveniently  installed  at  the  proposed  jetty  site. 

Alternative  methods  of  providing  access  to  the  construction 
site  at  Terror  Lake  have  also  been  considered  by  Applicant.  Inter- 
national Engineering  Company,  Inc.  (IECO),  engineering  consultant 
to  KEA,  has  prepared  a detailed  report  on  access  alternatives 
(Appendix  B).  IECO's  analysis  of  alternatives  included  the  follow- 
ing proposals:  (1)  terminate  the  access  road  at  the  Shotgun  Creek 

Diversion  Works,  and  require  all  personnel,  materials,  and  equip- 
ment needed  for  construction  at  Terror  Lake  to  be  flown  in  by 
aircraft,  or  require  equipment  and  materials  to  be  "walked"  into 
the  damsite  overland  from  the  roadhead ; (2)  have  all  equipment  and 

materials  moved  during  winter  by  suitable  vehicles  capable  of  moving 
over  snow,  and  (3)  terminate  the  road  at  the  Shotgun  Diversion 
Works  and  transport  equipment  through  the  power  tunnel. 

2. 1.2. 6 Transmission  Facilities 

The  switchyard  would  be  located  just  north  of  the  power- 
house. Three-phase  transformers  would  transform  the  13.8-kV 
generator  voltage  to  the  desired  138-kV  transmission  voltage. 

The  proposed  138-kV  transmission  line  would  be  approxi- 
mately 17.3  miles  long.  Lark  conductors  would  be  supported  by 
guyed,  X-shaped  towers,  70  feet  high  by  34  feet  across,  of  welded, 
tubular  Cor-ten  steel.  The  transmission  line  would  proceed  north- 
ward from  the  powerhouse  switchyard  along  the  west  bank  of  the 
Kizhuyak  River,  before  crossing  to  the  east  bank.  From  there,  the 
route  would  proceed  in  a northeasterly  direction  for  a distance 
before  turning  eastward  and  proceeding  up  the  valley  of  an  unnamed 
creek,  where  it  would  reach  its  highest  point  just  below  1,900  feet 
elevation.  The  route  would  then  head  northeastward  along  a bench 
on  the  west  bank  of  Elbow  Creek  before  swinging  east  to  pass  south 
of  Buskin  Lake.  The  transmission  line  would  terminate  at  a proposed 
non-project  KEA  substation  on  the  USCG  Reservation,  just  north  of 
Kodiak  Airport.  The  span  lengths  would  be  approximately  900  feet 
in  the  Elbow  Creek  Pass  area  and  1,400  feet  for  the  rest  of  the 
line.  Figure  2-5  shows  the  proposed  transmission  line  route. 

2.1. 2.7  Proposed  Recreation  Facilities 

The  recreation  plan  for  the  Terror  Lake  Project  focuses 
on  the  area  from  the  head  of  Kizhuyak  Bay  southward  along  the 
Kizhuyak  River  to  the  powerhouse  site. 


1,400,000  N 
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Figure  2-5.  Proposed  transmission  line  location  (Source:  Application,  Exhibit  J) 
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The  scale  of  the  recreation  development  has  been  limited  to 
a minimal  level  of  use,  because  the  initial  recreational  demand  is 
expected  to  be  low.  The  proposed  facilities  have  been  designed  to 
accommodate  boating,  hiking,  fishing,  hunting,  picnicking,  and 
camping . 

Sufficient  developable  land  would  be  acquired,  if  necessary, 
from  the  Port  Lions/Afognak  Native  Corporation  to  accommodate  expan- 
sion of  picnic  and  campground  facilities  at  the  head  of  Kizhuyak 
Bay.  KEA  is  negotiating  with  Port  Lions/Afognak  for  a use  lease 
which  would  include  recreational  uses.  A decision  to  expand  the 
recreational  facilities  would  be  based  on  an  annual  review  of  the 
number  of  visitors  using  the  proposed  project  facilities.  Visits 
to  the  project  area  would  be  monitored  by  the  Applicant,  and  these 
data  would  be  shared  with  the  Kodiak  Island  Borough,  the  community 
of  Port  Lions,  and  the  State  Division  of  Parks,  in  order  to  deter- 
mine the  most  appropriate  type  of  expansion  of  recreation  facilities. 

The  access  road  leading  from  the  jetty  to  the  powerhouse 
and  to  Terror  Lake  would  be  available  for  hikers,  but  the  recrea- 
tional use  of  this  road  would  be  incidental  to  the  primary  function 
of  providing  access  for  construction  and  maintenance  vehicles. 

The  Alaska  Department  of  Fish  and  Game  ( DFG ) has  considered 
locating  a salmon  hatchery  in  the  vicinity  of  the  KEA  powerhouse 
site,  utilizing  water  from  the  tailrace  for  hatchery  purposes. 

DFG  reports  that  it  now  has  no  firm  plans  at  this  time  to  con- 
struct the  hatchery  at  the  project  site. 

The  proposed  recreational  facilities  would  include  picnic 
tables,  Adirondack -type  lean-to  camping  shelters,  a pit  toilet, 
bear-proof  refuse  cans,  a public  informational  display,  and  a 
potable  water  supply.  These  facilities  are  described  in  detail 
in  the  Applicant's  Revised  Exhibit  R,  Recreation  Plan,  dated 
May  1980,  incorporated  herein  by  reference.  Plates  2-8  and  2-9 
show  the  general  location  of  the  proposed  facilities  by  means  of 
retouched  photographs. 

The  proposed  recreational  facilities  would  likely  be  con- 
structed at  the  end  of  the  last  construction  year  by  the  primary 
contractor.  Facilities  for  the  fabrication  of  the  recreational 
facilities  would  be  available  at  the  construction  camp.  The 
estimated  length  of  time  for  construction  is  approximately  2 weeks 
after  the  pre-cut  and  drilled  material  has  been  transported  to  the 
construction  site. 

The  total  estimated  costs  for  materials,  transportation, 
and  construction  labor  is  $33,000,  at  January  1980  prices.  This 
estimate  assumes  that  work  would  be  done  by  the  main  civil  con- 
tractor. With  an  allowance  for  inflation,  the  estimated  cost  at 
a completion  date  of  1984  would  be  $50,000. 
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Plate  2-8.  Picnic  and  campground  area  near  Kizhuyak  Bay  (Source:  Application,  Exhibit  R) . 
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2. 1.2. 8 Land  Requirements 

The  lands  that  would  be  occupied  by  the  proposed  oroject 
would  total  approximately  4,188  acres  (Figures  2-6  to  2-11). 
Approximately  850  acres  would  be  flooded  by  the  Terror  Lake  Reser- 
The  remaining  lands  would  be  used  for  the  diversion  dams, 
power  tunnel  and  penstock,  powerhouse  and  switchyard,  access 
roads,  transmission  line,  and  buffer  zones  around  impoundments, 
as  shown  in  Table  2-1. 


All  of  the  project  except  a small  portion  near  the 
proposed  jetty,  occupies  U.S.  lands  under  the  jurisdiction  of 
either  the  Department  of  the  Interior  or  USCG.  The  western  end 
of  the  project,  including  the  Terror  Lake  Reservoir  and  Dam,  the 
power  tunnel  intake,  and  the  Mount  Glotoff  Diversion  Works,  lies 
within  the  Kodiak  National  Wildlife  Refuge,  which  is  administered 
by  FWS.  Approximately  2,148  acres  of  land  and  270  water  surface 
acres  within  the  Refuge  would  be  included  in  the  project  boundary. 
The  eastern  5.6  miles  of  transmission  line  lie  within  the  Coast 
Guard  Reservation.  The  remaining  lands  are  under  the  jurisdiction 
of  the  Bureau  of  Land  Management  (BLM) . The  BLM  lands  have  been 
selected  by  the  Alaska  Department  of  Natural  Resources  (DNR)  under 
the  Alaska  Statehood  Act,  and  that  selection  has  received  tentative 
approval  from  BLM.  A further  selection  of  part  of  the  land  has 
been  filed  with  the  DNR  by  the  Borough  of  Kodiak  Island.  After 
tentative  approval  had  been  given  to  the  State  selections,  addi- 
tional selections  for  parts  of  the  same  land  were  filed  by  the 
Afognak  Native  Corporation.  At  this  time,  title  to  all  lands 
selected  by  the  Afognak  Native  Corporation  has  not  been  transferred. 

2.1. 2.9  Borrow  Areas 


Construction  of  the  main  dam,  diversion  structures,  access 
road,  jetty,  and  powerhouse  would  require  large  quantities  of  borrow 
materials,  which  would  be  obtained  from  borrow  areas  in  the  vicinity 
of  the  project  facilities.  Potential  borrow  areas  are  shown  in 
Figures  2-6,  2-7,  2-8,  and  2-11. 


2.1.3  Alternative  Design 

The  only  significant  design  alternative  to  the  proposed  scheme 
was  the  consideration  of  an  underground  penstock  and  powerhouse  located 
in  the  rock  formation  beneath  the  west  slope  of  the  Kizhuyak  Valley, 
instead  of  the  surface  structures  proposed;  however,  the  geological 
conditions  at  the  site  are  not  considered  favorable  for  an  underground 
powerhouse.  Between  the  power  tunnel  outlet  and  the  surface  powerhouse 
site,  the  rock  changes  from  sound  granite  to  argillite,  interbedded 
with  slate  and  graywacke.  The  exact  location  of  the  contact  is  unknown 
but  data  show  that  the  argillite  becomes  increasingly  fractured  near 
the  contact.  An  underground  powerhouse,  penstock,  and  tailrace  tunnel 
would  have  to  pass  close  to  the  fractured  contact  zone.  Also  the  use 
of  an  underground  powerhouse  would  cause  lengthy  delays  during 
design  and  construction,  and  would  add  significantly  to  the  cost. 
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Figure  2-6.  Proposed  project  lands,  also  showing  potential  borrow  areas  - Sheet  1 of  6 
(Source:  Application,  Exhibit  K,  as  modified  by  Staff). 
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Figure  2-7.  Proposed  project  lands,  also  showing  potential  borrow  areas  - Sheet  2 of  6 
(Source:  Application,  Exhibit  K,  as  modified  by  Staff). 
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Figure  2-8.  Proposed  project  lands,  also  showing  potential  borrow  areas  - Sheet  3 of  6 
(Source:  Application,  Exhibit  K,  as  modified  by  Staff). 


2-24 


Figure  2-9.  Proposed  project  lands  - Sheet  4 of  6 (Source:  Application,  Exhibit  K) . 
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Figure  2-10.  Proposed  project  lands  - Sheet  5 of  6 (Source:  Application,  Exhibit  K) . 
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Figure  2-11.  Proposed  project  lands,  also  showing  potential  borrow  areas  - Sheet  6 of  6 
(Source:  Application,  Exhibit  K,  as  modified  by  Staff). 
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Table  2-1.  Terror  Lake 

Project  estimated 

land  requirements. 

1/ 

Le  ng  t h 

W idth 

Acres 

2/ 

Powerhouse  and  switchyard 

N/A 

N/A 

26 

Pens  tock 

3,400  ft. 

400  ft. 

31 

Power  tunnel 

26,300  ft. 

400  ft. 

242 

Transmission  line 

17.3  mi . 

200  ft. 

420 

Shotgun  Creek  Diversion 
impoundment 

N/A 

N/A 

59 

Terror  Lake  Reservoir 

21,120  ft. 

1,753  ft. 

850 

4/  5/ 

Access  roads,  dams,  and 
project  buffer 

N/A 

N/A 

2,560 

Total  project  area 

N/A 

N/A 

CO  ! 

00 

i — l 

! 

1 

3/ 

1/  Source:  Staff 

2/  Area  within  project  boundary 

3/  1,878  acres  of  land  and  270  water  surface  acres  within 

the  Kodiak  National  Wildlife  Refuge,  and  232  acres  with 
USCG  Reservation  would  be  included  within  the  project 
boundary. 

4/  The  natural  lake  of  270  acres  would  be  increased  to  an 
850-acre  reservoir. 

5/  If  the  crest  elevation  of  the  dam  is  raised  to  1,450  feet 
msl  and  the  spillway  crest  to  1,440  elevation,  the  surface 
area  of  the  reservoir  would  be  approximately  1,100  acres. 
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2.1.4  Work  Force  Requirements 


A maximum  of  approximately  225  personnel  would  be  needed 
to  construct  the  proposed  project.  This  number  includes  direct 
construction  laborers,  construction  supervisors,  and  engineers, 
and  would  occur  for  2 or  3 months  during  the  summers  of  the  first 
and  second  construction  seasons.  By  the  third  construction  year, 
the  total  work  force  at  the  site  would  be  100  or  less.  Approxi- 
mately 95  people  would  be  at  the  site  year-round,  working  on  the 
power  tunnel  excavation. 

Most  of  the  construction  work  force  would  be  obtained  in 
Alaska,  depending  on  the  availability  of  various  skills  needed. 
The  number  of  unskilled  positions  is  estimated  to  be  about  25 
percent  of  the  total. 

Since  the  site  is  isolated,  commuting  by  workers  would 
be  impractical.  Consequently,  housing  needs  for  a construction 
work  force  of  about  225  would  be  provided  at  the  site.  Construc- 
tion camps  would  probably  consist  of  mobile  trailer  units  similar 
to  those  used  in  the  construction  of  the  Trans-Alaska  Pipeline 
(Application,  Exhibit  W).  Facilities  would  include  sleeping 
units,  wash-room  units,  a mess  hall  unit,  and  a recreational 
hall.  The  exact  type  and  number  of  units  would  be  determined  by 
the  contractor. 

2.1.5  Schedule  of  Construction 


Applicant  estimates  that  it  would  take  3 years  to  complete 
construction  of  the  proposed  project.  All  construction  activities, 
except  construction  of  the  power  tunnel,  would  be  limited  to  the 
spring,  summer,  and  fall  seasons.  A construction  schedule,  as 
modified  by  staff  and  shown  in  Figure  2-12,  indicates  that  con- 
struction would  begin  in  1982  and  the  project  would  be  completed 
in  1984. 

2.1.6  Schedule  of  Operation 


The  Terror  Lake  Project  would  have  a total  usable  storage 
capacity  of  78,000  acre-feet  between  maximum  water  surface  eleva- 
tion 1,383  feet  and  minimum  water  surface  elevation  1,250  feet. 

In  years  of  normal  or  high  flows,  some  spill  may  occur  in  July, 
August,  or  September,  and  the  minimum  reservoir  levels  would 
average  approximately  elevation  1,296  feet.  In  lowflow  years, 
the  reservoir  may  not  fill  completely,  and  minimum  reservoir 
levels  would  average  approximately  elevation  1,285  feet.  Great- 
est reservoir  drawdown  would  occur  in  April  or  May  of  each  year. 
Runoff  from  melting  snows  would  refill  the  reservoir  during  the 
summer  months.  During  the  winter  months,  when  prevailing  freezing 
temperatures  limit  runoff,  the  reservoir  would  be  drawn  down  to 
meet  power  requirements.  The  project  would  be  operated  so  as  to 
generate  the  maximum  baseload  energy  for  the  combined  KEA-USCG 
system. 
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Figure  2-12.  Construction  schedule  (Source:  Application,  Exhibit  W,  as  modified  by  Staff). 
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At  the  project  diversion  dams,  all  flows  upstream  of  the 
points  of  diversion  would  be  diverted  for  project  use,  except 
for  the  peak  flows  of  the  highest  floods,  which  would  discharge 
over  the  spillways.  When  the  combined  flows  entering  the  power 
tunnel  by  the  diversion  shafts  are  less  than  the  flow  required  at 
the  powerhouse  for  generation,  the  flow  would  be  supplemented  by 
water  from  the  Terror  Lake  Reservoir.  When  the  combined  flows 
are  greater  than  the  flow  required  for  generation,  the  excess 
would  flow  back  through  the  power  tunnel  to  be  stored  in  the 
Terror  Lake  Reservoir. 

Applicant  has  estimated  that  firm  capacity  on  a monthly 
basis  would  be  15  MW.  Generation  would  be  at  firm  capacity  as 
long  as  the  reservoir  water  surface  is  below  the  maximum  normal 
operating  level  of  1,383  feet.  Whenever  the  maximum  normal 
level  is  reached,  generation  would  be  increased  to  the  power- 
house capacity  to  utilize  the  available  water. 

The  powerhouse  would  be  operated  automatically,  with  remote 
control  and  supervision  at  the  KEA  control  center  in  Kodiak.  All 
equipment  would  also  be  capable  of  local-manual  or  local-automatic 
control.  A full-time  caretaker  would  reside  at  the  powerhouse 
site. 


The  Terror  Lake  Reservoir  would  be  operated  primarily  for 
power  generation  purposes;  it  is  anticipated,  however,  that  Appli- 
cant would  be  required  to  release  flows  into  the  Terror  River, 
below  the  dam,  to  maintain,  and  possibly  to  enhance,  salmon  spawning 
in  the  lower  reaches  of  the  river.  A minimum  flow  would  be  released 
from  the  reservoir  during  the  winter  months  to  ensure  a base  monthly 
discharge  of  at  least  60  cfs  at  the  mouth  of  the  Terror  River,  and 
up  to  150  cfs  during  the  months  of  May  through  October.  (See 
Appendix  G for  details  of  minimum  flow  proposal). 

2.1.7  Maintenance  Procedures 


Routine  maintenance  of  the  project  facilities  would  be 
accomplished  by  regularly  scheduled  visits  by  KEA  personnel  from 
Kodiak.  This  would  include  inspection  and  cleaning  of  all  intake 
structures,  spillways,  and  diversion  channels,  and  an  annual  shut- 
down of  the  generating  units  for  normal  maintenance  and  repairs. 
During  the  first  year  of  operation,  additional  shutdowns  would  be 
made  in  order  to  perform  minor  adjustments,  as  needed. 

2.1.8  Safety  Inspections 

The  FERC  Staff  inspects  licensed  hydroelectric  projects, 
both  during  and  after  construction,  to  ensure  the  physical  safety 
of  the  project  and  the  safety  of  the  public,  including  that  of 
recreational  users,  and  to  ensure  that  the  Licensee  complies  with 
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any  special  construction  and  operating  requirements  of  the 
license.  Except  as  limited  by  resources,  all  constructed  hydro- 
electric projects  are  inspected  annually  by  an  engineer  from  the 
Commission  Staff.  The  engineer  observes  the  general  condition  of 
the  project  structures,  looking  particularly  for  any  evidence  of 
leakage  or  structural  deterioration  that  might  affect  safety. 
Warning  signs,  protective  fencing,  and  upstream  and  downstream 
safety  devices  are  observed,  and  suggestions  are  made  for  any 
necessary  improvements.  In  addition,  every  5 years,  the  Licensees 
of  major  projects  are  required  to  have  their  structures  inspected 
and  evaluated  by  an  outside  consultant  who  is  experienced  in  the 
design  and  construction  of  hydroelectric  projects.  The  consul- 
tant’s report,  which  is  limited  to  the  safety  of  the  project,  is 
submitted  to  the  Commission  for  review. 

2.1.9  Compliance  with  Applicable  Laws  and  Regulations 

The  Commission  recognizes  the  interdisciplinary  expertise 
and  the  sometimes  overlapping  interests  of  Federal  and  State 
agencies.  Accordingly,  to  the  extent  consistent  with  the  Federal 
Power  Act,  unless  by  substantial  evidence  it  is  shown  that  the 
purposes  of  the  Federal  Power  Act  are  not  furthered,  the  Applicant 
is  required  to  obtain  the  following  Federal  and  State  permits  and 
authorizations  in  addition  to  the  license  from  the  Federal  Energy 
Regulatory  Commission  in  order  to  construct,  operate,  and  maintain 
a hydroelectric  project,  or  facilities  associated  with  construction 
of  the  project. 

Federal 

Sections  10  and  404  Permit  - Corps  of  Engineers 

National  Pollutant  Discharge  Elimination  System 

Permit  Section  402  - Environmental  Protection  Agency 

S tate 

Section  401  Certification,  Air  Quality,  Food  Service, 

Water  and  Sewage  Facilities,  and  Solid  Waste  Disposal 
Permits  - Department  of  Environmental  Conservation. 

Water  Use,  Lease  of  Alaska  Tide  and  Submerged  Lands, 

Rights-of-Way,  Special  Land  Use,  Habitat,  and  Construct 
or  Modify  Dam  Permits  - Department  of  Natural  Resources. 

Other  forms  of  electrical  generation  may  require  some  of 
the  same  Federal  or  state  permits  and  authorizations. 

2.1.10  Future  Development 

A potential  exists  for  increasing  the  capacity  of  the 
project  when  the  load  growth  in  the  combined  KEA-USCG  system 
demands  additional  capacity.  Space  would  be  provided  in  the 
powerhouse  for  a third  10-MW  generating  unit.  It  appears  that 
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the  most  economical  means  of  increasing  the  output  of  the  project 
above  its  presently  projected  level  is  to  divert  additional  water 
from  two  other  drainage  basins  through  the  proposed  project  facil- 
ities. The  upper  catchment  basin  of  Hidden  Basin  Creek  (4.0 
square  miles),  located  west  of  Terror  Lake,  could  be  diverted  by 
the  emplacement  of  a small  diversion  dam,  a 1,600-foot-long  con- 
duit, a second  low-diversion  dam,  and  a 6,100-foot-long  tunnel, 
all  running  east  to  west  through  a mountain  ridge  into  the  upper 
end  of  Terror  Lake.  The  1 0-f oot-wide , horseshoe-shaped  tunnel 
could  provide  access  to  the  diversion  dams,  thus  eliminating  the 
need  for  an  access  road.  The  third  10 -MW  generating  unit  could  be 
installed  at  this  time,  or  delayed  until  the  Upper  Uganik  River 
drainage  basin  diversion  could  be  developed. 

The  future  development  of  the  Terror  Lake  Project  could 
utilize  5.1  square  miles  of  the  Upper  Uganik  River  drainage  basin. 
Water  from  the  Upper  Uganik  drainage  (5.1  square  miles)  would  be 
impounded  by  a small  diversion  structure.  A tunnel  about  2 miles 
long  would  divert  water  into  Terror  Lake.  To  provide  additional 
storage,  the  crest  elevation  of  Terror  Lake  Dam  could  be  raised 
about  57  feet,  to  bring  the  maximum  reservoir  surface  elevation 
to  1,440  feet  msl  and  the  total  storage  capacity  to  about  127,500 
acre-feet  and  having  a reservoir  surface  area  of  about  1,100  acres. 
The  third  10 -MW  generating  unit,  if  not  installed  in  the  previous 
development,  could  be  installed  during  the  initial  development, 
making  a total  of  30-MW  that  could  be  used  by  the  KEA  system  by 
1994  . 

Future  development  of  the  project,  if  licensed,  to  increase 
the  capacity  of  the  project  would  require  an  application  for  amend- 
ment to  the  license,  agency  review,  environmental  assessment  and 
Commission  approval. 

2.2  TERROR  RIVER  DEVELOPMENT  - ALTERNATIVE  1 

2.2.1  Location  of  Alternative  Project 

Alternative  1 would  include  the  Terror  Lake  Reservoir 
development  as  described  in  the  proposed  action.  It  would 
differ  principally  from  the  proposed  project  by  aligning  the 
power  tunnel  to  pass  under  a ridge  in  a northwest  direction 
from  Terror  Lake  rather  than  in  a northeastern  direction,  and 
by  locating  the  powerhouse  in  the  Terror  River  Valley  rather 
than  in  the  Kizhuyak  River  Valley  (Figure  2-13). 

2.2.2  Proposed  Facilities 
2. 2. 2.1  Tunnel  and  Powerhouse 

A horseshoe-shaped  power  tunnel,  10  feet  in  diameter,  would 
extend  northwestward  for  approximately  18,000  feet  to  an  outlet 
portal  on  the  north  side  of  the  Terror  River  near  tidewater.  A 
powerhouse  similar  to  that  described  for  the  proposed  action  would 
be  constructed  about  3.5  miles  upstream  of  Terror  Bay  near  a tribu- 
tary of  the  Terror  River,  at  an  elevation  of  about  300  feet. 
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Figure  2-13.  Potential  future  development  of  Terror  Lake  Project 

and  layout  of  Terror  River  Development  - Alternative  1 
(Source:  Staff). 
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This  scenario  would  not  include  incorporation  of  the 
Shotgun,  Falls,  or  Rolling  Rock  Creeks  diversion  units  of  the 
proposed  action.  Water  diverted  from  Terror  Lake  and  the  upper 
Terror  River  would  re-enter  the  streambed  upstream  of  Terror  Bay, 
near  tidewater. 

2. 2. 2. 2 Access  Road  and  Construction  Camp 

Access  to  the  site  would  be  provided  by  building  a jetty 
for  a boat  and  barge  landing  near  the  head  of  Terror  Bay  and  by 
constructing  a 12-mile  access  road  from  the  jetty  up  the  Terror 
River  Valley  to  the  dam  site.  A construction  camp  similar  to 
that  described  in  Section  2.1  would  be  developed  at  a suitable 
site  near  tidewater. 

2. 2. 2. 3 Transmission  Facilities 

The  switchyard  would  be  located  near  the  powerhouse.  Three- 
phase  transformers  would  transform  the  13.8-kV  generator  voltage 
to  the  desired  133-kV  transmission  voltage.  The  proposed  trans- 
mission line  would  be  about  36  miles  long.  The  transmission  line 
corridor  from  Kizhuyak  Bay  to  Bushkin  Lake  would  be  similar  to 
that  described  for  the  proposed  action.  From  the  Kizhuyak  Bay 
area,  the  transmission  line  would  extend  approximately  19  miles 
over  high  mountainous  ridges  between  the  two  river  valleys. 

2.2.3  Land  Requirements 

Land  requirements  for  this  development  would  be  about  the 
same  as  those  required  for  the  proposed  action,  except  that  the 
transmission  line  would  be  about  32  miles  long.  The  required 
access  road  would  be  somewhat  shorter,  and  it  would  not  contain 
the  three  diversion  works  required  by  the  proposed  action. 

2.3  BAUMANN  CREEK  PROJECT  - ALTERNATIVE  2 (STAFF) 

2.3.1  Location  of  Alternative  Project 

The  Baumann  Creek  Alternative  Project  would  be  located  on 
the  northwestern  portion  of  Kodiak  Island,  approximately  6 miles 
northwest  of  the  proposed  Terror  Lake  Project,  also  located  with- 
in the  Kodiak  National  Wildlife  Refuge  (Figure  2-14). 

2.3.2  Proposed  Facilities 


2. 3. 2.1  Baumann  Creek  Dam  and  Reservoir 

The  site  for  the  dam  would  be  on  Baumann  Creek  at  57°  45' 
north  latitude,  153°  5 5 west  longitude.  The  dam  would  be  an 
embankment-type  structure  with  a maximum  height  of  325  feet  and 
a length  of  approximately  2,200  feet.  It  would  contain  about 
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Figure  2-14.  Baumann  Creek  Project  - Alternative  2 (Source:  Staff) 
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3.500.000  cubic  yards  of  fill.  The  spillway  would  be  located 
in  a saddle  about  1,000  feet  from  the  dam,  on  the  north  side  of 
the  reservoir.  The  spillway  would  discharge  into  the  adjacent 
basin  that  drains  to  Viekoda  Bay.  The  drainage  basin  above  the 
dam  would  have  an  area  of  approximately  18.0  square  miles.  The 
reservoir  would  cover  an  area  of  about  1,000  acres  when  filled 
to  elevation  1,100  feet  msl.  It  would  have  a total  storage 
capacity  of  100,000  acre-feet  and  a usable  storage  capacity  of 

76.000  acre-feet  between  water  surface  elevations  1,000  and 
1,100  feet  msl . 

2.  3. 2. 2 Power  Tunnel 

A power  tunnel  would  extend  4 miles  due  west  from  the 
south  abutment  of  the  dam  to  Terror  Bay,  passing  under  the  Falls 
Creek  basin,  lying  next  to  the  primary  basin,  just  to  the  south- 
west . 

2. 3. 2. 3 Powerhouse 

The  powerhouse  would  be  located  on  the  shore  of  Terror 
Bay.  It  would  have  an  installed  capacity  of  20  MW,  and  would 
generate  an  estimated  110,600,000  kWh  of  energy  annually.  The 
powerhouse  would  be  similar  to  the  powerhouse  for  the  proposed 
project  described  in  Section  2.1. 

2. 3. 2.4  Diversion  Structure 

A small  diversion  dam  would  be  constructed  in  the  Falls 
Creek  drainage  at  57°  45'  north  latitude,  153°  07'  west  longitude, 
and  a vertical  tunnel  would  carry  the  diverted  water  into  the 
power  tunnel.  The  area  of  the  basin  above  the  diversion  dam 
would  be  about  5.3  square  miles. 

2. 3. 2. 5 Access  Road 

Access  to  the  project  site  would  be  provided  by  constructing 
approximately  11.5  miles  of  access  road  and  by  building  a jetty 
for  boat  and  barge  landings  along  the  eastern  shore  of  Terror 
Bay,  near  the  mouth  of  Baumann  Creek.  From  the  jetty,  the  road 
would  be  constructed  along  an  alignment  parelleling  Baumann  Creek 
and  running  in  a southeasterly  direction  for  about  8 miles  to  the 
damsite  in  the  upper  portion  of  the  drainage  basin.  A 3.5-mile- 
long  spur  road  would  be  constructed  off  the  main  access  road  to 
the  reservoir,  beginning  at  a point  about  2.75  miles  from  the  road 
terminus  on  Terror  Bay,  going  in  a southerly  directly  to  the  Falls 
Creek  area,  and  then  following  the  creek  upstream  to  the  diversion 
dam  site. 
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2. 3. 2. 6 Construction  Camp  and  Jetty 

The  construction  camp  and  jetty  that  would  be  required 
for  construction  of  this  alternative  would  be  located  near  tide- 
water, at  the  mouth  of  Baumann  Creek,  and  would  be  similar  to 
the  proposed  facilities  for  construction  access  and  personnel 
housing  described  in  Section  2.1. 

2. 3. 2. 7 Transmission  Facilities 

The  switchyard  would  be  located  near  the  powerhouse  on 
Terror  Bay.  Three-phase  transformers  would  transform  the  113.8- 
kV  generator  voltage  to  the  desired  138-kV  transmission  voltage. 
The  proposed  transmission  line  right  of  way  (row),  totaling 
about  30  miles  in  length,  would  extend  15  miles  in  a generally 
east-southeasterly  direction  to  intersect  the  transmission  line 
route  proposed  by  the  Applicant  for  the  Terror  Lake  Project  near 
the  mouth  of  the  Kizhuyak  River.  There  the  line  would  continue 
for  15  miles  to  the  KEA-USCG  substation  near  Buskin  Lake. 

2.2. 3.8  Land  Requirements 


The  lands  that  would  be  included  within  the  project 
boundary  by  this  alternative  project  would  total  approximately 
4,100  acres.  Approximately  1,000  acres  would  be  flooded  by  the 
Baumann  Creek  Reservoir.  The  remaining  lands  included  within 
the  project  boundary  would  be  used  for  the  diversion  dam,  pen- 
stock, powerhouse,  switchyard,  access  roads,  transmission  line, 
and  buffer  zones  around  impoundments. 

All  project  lands,  except  for  about  105  acres,  or  13 
miles  within  the  transmission  line  row,  would  lie  within  the 
Kodiak  National  Wildlife  Refuge. 

2.4  WIND  POWER  - ALTERNATIVE  3 

2.4.1  Location  of  Proposed  Action 

The  Kodiak  Island  area  has  high  wind  energy  density  and 
is  an  ideal  location  for  wind  generators. 


2.4.2  Proposed  Facilities 

Wind  research  has  progressed  very  rapidly  in  the  past 
several  years  with  government  funding.  The  Department  of  Energy 
(DOE)  predicts  that  wind  units  in  the  2-MW  size  range  will  be 
commercially  available  at  competitive  prices  in  the  1985  time 
frame . 


The  problems  associated  with  developing  wind  energy  result 
from  the  fact  that  the  variability  of  the  wind  imposes  certain 
operational  restraints  on  the  amount  of  wind  capacity  that  can  be 
installed  on  an  electric  power  system.  Wind  generation  capacity 
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equal  to  about  20  percent  of  the  peak  system  load  could  be  utilized 
on  a system  such  as  that  operated  by  KEA.  Since  wind  power  can 
provide  only  a small  portion  of  system  load  requirements  at  any- 
time, the  wind  alternative  to  the  proposed  project  would  consist 
of  installing  three  2.5-MW  wind  units  to  become  operational  in 
1987,  and  then  adding  additional  units,  one  at  a time,  maintaining 
20  to  25  percent  of  the  system  capacity  as  wind  turbine  capacity. 


Wind  turbines  have  no  dependable  capacity  and,  therefore, 
the  wind  turbine  alternative  for  Kodiak  includes  installing  diesel 
capacity  to  meet  load  requirements  in  the  same  way  as  in  the  past. 
Wind  generation  can  off-load  diesel  generation,  but  cannot  elimi- 
nate the  need  for  dependable  generating  capacity.  Wind  turbines 
can  operate  well  in  conjunction  with  hydro  generation  as  well  as 
with  diesel  generation,  because  the  wind  power  can  off-load  hydro 
units,  and  the  water  can  be  saved  in  storage  for  later  use.  Wind 
turbine  generation  should  be  considered  for  Kodiak  when  it  becomes 
commercially  available,  whether  or  not  the  proposed  project  is 
constructed.  The  Bonneville  Power  Administration  will  operate  a 
3-unit  cluster  of  2.5MW  wind  turbines  near  Goldendale,  Washington, 
that  is  scheduled  for  full  operation  in  fiscal  year  1981.  Energy 
would  be  produced  at  an  estimated  cost  of  less  than  $0.08  to  $0.10 
per  kWh  (DOE,  1980). 


2.5  NON-STRUCTURAL  ALTERNATIVE  - ALTERNATIVE  4 

The  nonst ructural  alternatives  are  conservation  (of  energy), 
rate  revision,  and  load  management.  In  an  effort  to  advance  these 
alternatives,  the  Congress  has  passed  three  related  acts:  the 

National  Energy  Act  of  1978;  the  Power  Plant  and  Industrial  Fuel 
Use  Act  of  1978;  and  the  Public  Utility  Regulatory  Policies  Act 
(PURPA)  of  1978. 

2.5.1  Effects  of  Conservation  on  Demand 

The  KEA  supplies  power  to  approximately  3,000  customers, 

17  of  which  are  fish-processing  plants;  the  remainder  are  small 
business  and  residential  services. 

The  residential  services  typically  supply  food  preservation 
appliances  (refrigerators  and  home  freezers),  oil  furnace 
auxiliaries  (blowers  and  control  equipment),  lighting,  clothes 
washers,  clothes  dryers,  and  small  home  appliances.  There  are  a 
few  residential  electric  cooking  ranges  and  hot  water  heaters  in- 
use,  but  they  are  the  exception  rather  than  the  rule.  Electric 
resistance  heating  is  not  allowed  on  the  KEA  system.  Because  of 
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the  nature  of  the  residential  loads,  there  is  limited  opportunity 
for  conservation  in  the  load  sector.  Normally,  heating  and  air 
conditioning  are  the  major  residential  loads  in  most  utility 
systems,  and  upgrading  residential  insulation  and  public  accept- 
ance of  reduced  personal  comfort  levels  can  significantly  reduce 
capacity  and  energy  requirements.  KEA's  residential  customers 
have  what  may  be  referred  to  as  basic  electric  requirements,  and 
it  appears  that  the  only  means  of  reducing  consumption  would  be 
the  ’'common-sense”  conservation  techniques,  such  as  turning  off 
any  unnecessary  lighting,  washing  and  drying  only  full  loads  of 
laundry,  and  using  clothes  lines  for  drying  clothes.  Because  of 
the  high  cost  of  electricity  in  Kodiak,  it  is  likely  that  the 
residential  customers  are  presently  employing  some  voluntary 
conservation.  KEA  has  budgeted  money  to  be  used  for  conservation 
education  of  its  customers. 


Applicant’s  major  industrial  customers  are  fish  processing 
plants  that  use  large  amounts  of  electrical  energy  to  freeze 
processed  fish.  The  electric  demand  of  the  fish  processors  is 
approximately  60  percent  of  the  total  system  demand  occurring 
during  the  commerical  fishing  seasons. 

There  is  no  way  to  appreciably  reduce  the  commercial 
refrigeration  loads  except  to  process  less  fish. 

2.5.2  Effects  of  Rate  Revision  on  Demand 

Charging  time-of-day  rates  on  the  KEA  system  would  not 
substantially  change  the  load  pattern  because  of  the  type  of 
loads  being  served.  Very  few  of  the  load  producing  activities 
could  be  shifted.  The  commercial  refrigeration  equipment  runs 
24  hours  per  day  during  the  commercial  fishing  season  and  there 
are  few  residential  loads  that  can  be  shifted  to  low  load  periods. 
The  major  residential  appliances  are  for  laundry.  Shifting  laundry 
to  off-peak  times  could  create  a new  daily  peak  load  period. 
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NO  ACTION  ALTERNATIVE  - ALTERNATIVE  5 


KEA's  existing  electric  generating  plant  consists  of  all 
diesel  units.  Denial  of  a license  for  the  Terror  Lake  Project 
would  force  the  Applicant  to  continue  to  use  diesel  generating 
capacity.  KEA's  electrical  system  requirements  are  such  that 
diesel  units  are  the  most  likely  alternative  available  for  meeting 
its  future  load  requirements,  in  the  absence  of  developing  a suit- 
able hydroelectric  facility.  The  use  of  additional  diesel  units 
would  increase  the  Applicant's  reliance  on  distillate  oil,  as  well 
as  continuing  to  escalate  the  cost  of  electric  power  to  the  rate 
payers . 


It  is  estimated  that  the  diesel  alternative  would  consume 
about  254,000  barrels  of  fuel  oil  annually,  based  on  a heat  rate 
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of  10,600  Btu  per  kWh  in  producing  the  same  amount  of  power 
as  the  proposed  Terror  Lake  Project,  and  would  cost  about 
$38,880,000  more  annually. 

2.6.1  No  Rural  Electrification  Administration  Financing 

KEA  filed  a loan  application  with  the  Rural  Electrification 
Administration  (REA)  to  assist  in  financing  the  project.  REA  could 
provide  KEA  with  a combination  of  direct  loan  financing  and  guar- 
antee loan  financing.  Any  specific  estimate  of  the  interest  rate 
KEA  would  have  to  pay  for  non-Federal  financing  would  be  proble- 
matic. In  general  non-Federal  financing  bears  an  appreciably 
higher  interest  rate  than  Federal  financing  and  would  therefore 
result  in  higher  cost  of  power  for  the  ultimate  consumers. 

Any  balance  of  the  necessary  funds  could  be  obtained  by  one 
or  more  of  the  following  methods:  (1)  a loan  from  the  National 

Rural  Utilities  Cooperative  Finance  Corporation;  (2)  a tax-exempt 
revenue  bond  issue  through  the  Alaska  Power  Authority,  guaranteed 
by  the  State  of  Alaska;  (3)  a tax-exempt  revenue  bond  issue,  backed 
through  KEA's  credit;  (4)  a loan  from  a Federal  financing  bank; 
and/or  (5)  full  funding  by  the  State  of  Alaska. 

It  now  appears  that  the  State  of  Alaska  would  become  the 
principal  source  to  provide  funding  for  the  Terror  Lake  Project. 
Senate  Bill  No.  26,  which  was  signed  into  law  by  the  Governor 
of  Alaska  on  July  20,  1981,  appropriated  funds  for  power  develop- 
ment by  the  Alaska  Power  Authority.  Among  other  power  developments, 
funds  were  provided  for  the  construction  of  seven  hydro-electric 
projects  within  the  State,  including  $81.5  million  for  the  Terror 
Lake  Project,  and  $1.4  million  for  the  Port  Lions  hydroelectric 
project  as  well. 

2.7  COMPARISON  OF  ALTERNATIVES 

FERC  Staff  made  an  examination  of  the  hydroelectric 
potential  of  Kodiak  and  the  adjacent  islands.  Staff  found  that 
the  hydroelectric  potential  of  the  eastern  end  of  the  island 
(outside  of  the  reserve)  is  limited  by  topography  to  small,  rela- 
tively expensive  developments.  The  topography  of  the  western  end 
of  the  island  (within  the  reserve)  is  more  conducive  to  large, 
economical  hydroelectric  developments. 

The  reasonable  alternative  methods  of  supplying  electric 
power  for  KEA's  system  load  requirements  were  discussed  in  previous 
Sections  2.1  through  2.5.  The  alternatives  which  are  considered 
unreasonable  for  this  particular  action  are  solar,  geothermal. 
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fuel  cells,  steam  turbines,  combustion  turbines,  magnetohydro- 
dynamics, nuclear,  biomass,  ocean  thermal,  ocean  wave,  and  ocean 
tidal  generation.  As  previously  stated  unreasonable  alternatives 
are  either  not  commercially  available,  or  are  not  applicable  to 
the  region  and  KEA's  load  requirements.  Because  of  these 
restraints  they  would  not  produce  electricity  at  less  cost  than 
diesel  generators. 

The  proposed  Terror  Lake  Project  would  be  utilized  to 
offset  existing  diesel  generation,  with  all  of  the  hydro  energy 
usable  in  1984.  In  evaluating  the  economics  of  the  proposed 
project  and  the  alternatives,  escalation  was  considered.  The 
Terror  Lake  Project  would  require  a large  initial  capital  invest- 
ment, but  would  have  a relatively  low  annual  cost  over  the  life 
of  the  project.  Diesel  generation  would  require  a lower  capital 
investment  but  a much  higher  annual  cost  that  would  escalate 
significantly  with  time,  because  of  a greater  dependence  on  fuel 
and  labor.  To  account  for  these  differences,  a 50-year  present- 
worth  study  was  performed  by  FERC  Staff.  The  study  compares  the 
levelized  total  annual  project  cost  with  the  levelized  total  annual 
cost  of  the  diesel  generation  over  a 50-year  period.  A similar 
study  was  performed  for  each  hydro  alternative  and  the  wind  alter- 
native, and  the  results  are  presented  in  Table  2-2. 

The  proposed  Terror  Lake  Project  Alternative  1 would  have 
a dependable  capacity  of  20-MW,  and  would  operate  at  an  average 
plant  factor  of  79  percent,  producing  an  average  139  GWH  of  energy 
annually.  Compared  to  diesel  generation,  the  proposed  project 
would  have  a power  benefit  cost  ratio  of  1.44  in  the  first  year  of 
operation  and  an  overall  50-year  power  benefit  cost  ratio  of  3.87. 
Over  the  license  period,  the  project  would  save  licensee's  system 
$38.8  million  dollars  annually,  displacing  255,680  barrels  of  oil 
annually,  which  would  be  otherwise  consumed  in  licensee's  diesel 
generators . 

Each  of  the  alternatives  would  produce  a different  amount 
of  energy  and  would  have  a different  dependable  capacity  from  the 
proposed  project;  therefore,  each  alternative  was  combined  with 
enough  diesel  capacity  and  energy  to  make  it  equivalent  to  the 
proposed  project  for  purposes  of  economic  comparison. 

The  Terror  River  Powerhouse-Alternative  1 would  produce 
only  about  55  percent  as  much  energy  as  the  proposed  project, 
would  have  a 50-year  annual  benefit  of  18.22  million  dollars, 
and  would  generate  approximately  76,120,000  kWh  of  energy 
annually,  the  energy  equivalent  of  burning  139,200  barrels  of 
fuel  oil  annually  in  diesel  powered  generators. 

The  Baumann  Creek  Project-Alternative  2,  discussed  in 
Section  2.3,  would  produce  about  80  percent  as  much  energy  as  the 
proposed  action,  and  would  save  applicant's  system  about  $28.33 
million  dollars  annually  over  a 50-year  period. 


j 


Table  2-2.  Economic  comparison  of  proposed  project  and  alternatives  (Source:  Staff) 
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l 

The  proposed  action  is  the  best  potential  hydroelectric 
development  on  the  islands  from  an  engineering  viewpoint.  The 
second  best  hydroelectric  alternative  is  in  the  Baumann  Creek 
Alternative  2. 

The  wind  turbine  Alternative  3 would  have  no  dependable 
capacity,  but  it  is  estimated  it  would  produce  about  43  percent 
of  that  energy  produced  by  the  proposed  project,  and  would  save 
Applicant's  system  about  $10.59  million  dollars  annually  over  a 
50-year  period. 

Staff  estimates  that,  based  upon  DOE  data,  in  1987,  the 
cost  of  wind  turbines  installed  in  the  vicinity  of  Kodiak  would 
be  approximately  $1,855  per  kilowatt  of  capacity.  Based  upon  a 
plant  factor  assumption  of  44.5  percent,  wind  turbines  could 
generate  electricity  at  approximately  4.28  cents  per  kilowatt 
hour  in  1987,  which  would  be  much  less  expensive  than  diesel- 
generated energy. 
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3.  THE  AFFECTED  ENVIRONMENT 

3.1  APPLICANT'S  PROPOSAL  - THE  PROPOSED  ACTION 

3.1.1  Meteorology 

3 . 1 . 1 . 1 Climate 

The  climate  of  Kodiak  Island  at  the  City  of  Kodiak  is 
characterized  as  marine,  with  a relatively  narrow  range  of 
conditions,  from  cool  summers  to  mild  winters.  Mean  monthly 
temperatures  range  from  30°F  in  December  and  January  to  55°F 
in  August.  The  minimum  temperature  recorded  in  the  City  of 
Kodiak  was  -5°F  in  the  month  of  January.  The  maximum 
temperature  of  84°F  occurred  in  the  month  of  August. 

Precipitation  and  fog  are  common  in  every  month  of  the 
year;  overcast  days  occur  64  percent  of  the  time  on  an  annual 
basis  (U.S.  Department  of  Commerce,  1979).  Normal  annual  pre- 
cipitation in  the  City  of  Kodiak  is  56.7  inches.  Mean  annual 
snowfall  is  90  inches,  with  a range  of  15.9  to  179.1  inches. 
Snowfall  may  occur  as  early  as  September  and  as  late  as  May. 

The  relatively  mild  temperatures  in  winter,  however,  prevent 
snow  from  accumulating  to  great  depths. 

Weather  conditions  in  the  project  area  are  more  severe 
than  in  the  City  of  Kodiak.  Temperatures  are  lower  throughout 
the  year,  precipitation  is  greater,  and  snow  patches  persist 
at  higher  elevations  throughout  the  year.  Specific  meteoro- 
logical data  are  unavailable  for  the  project  area. 

Major  low  pressure  storm  systems  track  over  Kodiak 
Island  in  any  month  of  the  year.  They  are  most  common  in 
February  and  October,  and  least  likely  to  occur  in  July.  An 
average  of  eight  storms  per  year  contain  wind  velocities  of 
greater  than  55  knots;  the  maximum  recorded  in  Kodiak  was  120 
knots.  Winds  of  50  knots  or  greater  have  occurred  in  every 
month  of  the  year.  Maximum  wind  speeds  occur  from  the  east  or 
northeast  from  May  through  November,  and  from  the  west  or  north- 
west from  December  through  April  (U.S.  Department  of  Commerce, 
1979) . 

3. 1.1. 2 Air  Quality 

There  are  no  air  quality  monitoring  stations  within  or 
near  the  proposed  project  area.  Alaska  has  set  ambient  air 
quality  criteria  that  coincide  with  the  secondary  national  air 
quality  standards  of  the  Federal  Clean  Air  Act.  The  State  also 
has  a plan,  approved  by  the  Environmental  Protection  Agency  (EPA), 
for  achieving  the  primary  national  air  quality  standards  required 
by  amendments  to  the  Clean  Air  Act. 
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As  a result  of  the  climatic  conditions  and  the  wilderness 
character  of  the  proposed  project  site,  the  ambient  air  quality 
is  excellent  and  well  within  the  State  standards. 

3. 1.1.3  Noise  Levels 

There  are  no  noise  monitoring  data  available.  No 
monitoring  is  presently  being  conducted,  and  none  is  planned. 

Owing  to  the  lack  of  development  and  existing  land  use,  there 
are  no  excessive  or  unwanted  sounds.  Ambient  sound  levels 
in  the  proposed  project  area  are  created  by  such  natural 
forces  as  wind,  fauna,  water  movement,  and  rain. 

3.1.2  Land  Features 

3. 1.2.1  Physiography  and  Topography 

Kodiak  Island  is  located  near  the  southwest  end  of  the 
Pacific  Border  Ranges.  The  island  is  rugged  and  mountainous, 
and  peaks  commonly  rise  to  more  than  3,000  feet  in  altitude. 

The  island’s  topography  has  been  modified  by  glaciation,  which 
produced  deep,  steep-sided,  flat-floored,  U-shaped  valleys. 

The  drowned  lower  parts  of  some  of  these  valleys  form  the 
numerous  inlets  and  bays  that  indent  the  island's  coastline. 

The  higher  peaks  on  the  island  have  sharp-crested  ridges  and 
peaks.  The  numerous  deep,  straight  valleys  and  fiords,  which 
dissect  the  mountains  of  Kodiak  Island,  often  combine  with 
other  erosion  factors  to  form  prominent  topographic  lineaments 
whose  location  and  orientation  are  controlled  by  the  faulting, 
foliation,  and  jointing  of  the  bedrock. 

The  proposed  Terror  Lake  Project  would  be  located  near  the 
northern  end  of  the  island,  about  20  miles  southwest  of  the  City 
of  Kodiak.  The  lake  occupies  a rock  basin  in  a long,  steep-sided, 
U-shaped  valley.  The  altitude  of  the  lake’s  surface  is  1,250  feet, 
and  surrounding  peaks  commonly  reach  altitudes  of  over  3,500  feet. 
Mount  Glotoff,  at  the  southern  end  of  the  Terror  River  Valley, 
rises  to  4,405  feet  above  sea  level.  The  Terror  River  flows  through 
a narrow  gorge  from  the  outlet  of  Terror  Lake  and  over  a series  of 
waterfalls  to  the  lower  Terror  River  Valley. 

The  proposed  powerhouse  would  be  located  on  the  western 
edge  of  the  broad,  flat  floor  of  the  steep-sided  Kizhuyak 
Valley.  The  Shotgun  Creek  and  Falls  Creek  Diversions  would  be 
located  in  relatively  flat-floored,  hanging  tributary  valleys 
to  the  Kizhuyak  Valley.  The  Rolling  Rock  Creek  Diversion  would 
be  located  near  the  mouth  of  a steep-sided,  V-shaped  tributary 
valley.  The  Mount  Glotoff  Diversion  Works  would  be  built  at  a 
small  basin  lake  that  lies  in  the  broad,  high-level,  U-shaped 
saddle  that  forms  the  divide  between  the  Uganik  and  Terror 
drainages  below  the  Mount  Glotoff  Glacier. 
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3.1. 2.2  Geology  and  Soils 

The  Terror  Lake  Valley  and  the  valleys  of  Falls  Creek, 
Shotgun  Creek,  and  the  Kizhuyak  River  are  underlain  by  a series 
of  Cretaceous  metasedimentary  rocks,  comprising  slate,  argillite, 
and  graywacke.  The  high  ridges  separating  the  Terror  River  and 
the  Kizhuyak  River  drainage  basins  largely  consist  of  Cretaceous 
quartz  diorite  that  intruded  the  metasediments. 

The  structural  trend  in  the  project  area  is  northeast- 
southwest.  The  metasediments  have  been  folded,  faulted,  and 
tightly  compressed;  their  foliation  and  remnant  bedding,  or 
layering,  dip  steeply  to  the  northwest.  A small,  inactive 
fault  has  been  mapped  in  graywacke  bedrock,  passing  southwest- 
ward  beneath  the  main  dam  site,  near  the  left  abutment,  at 
about  a 60-degree  angle  to  the  dam  alignment.  The  metasedi- 
ments also  display  some  jointing.  The  quartz  diorite  is  massive 
and  essentially  structureless,  except  for  definite  joint  sets. 

The  major  joint  sets  within  the  project  area  are  very  steep  to 
vertical,  and  have  average  strikes  of  northwest  and  northeast. 

Unconsolidated  materials  in  the  project  area  include 
glacial  river  terrace  deposits,  alluvium,  colluvium,  and 
volcanic  ash.  Glacial  terraces,  consisting  of  unsorted  sand 
and  gravel,  are  found  along  the  Terror  River  Valley  upstream 
from  the  damsite.  Alluvial  deposits  of  sand,  gravel,  cobbles, 
and  boulders  are  found  in  the  Terror  River  Valley  above  Terror 
Lake  and  in  the  Kizhuyak  River  Valley.  The  colluvium  that 
covers  much  of  the  mountain  slopes  in  the  area  includes  talus 
and  sheets  of  debris  .moved  from  weathered  bedrock  by  soil 
creep  and  frost  action. 

Much  of  Kodiak  Island  was  covered  by  a volcanic  ash 
layer  in  June  1912,  during  an  eruption  of  Katmai  Volcano,  on 
the  Alaskan  Peninsula,  about  90  miles  northwest  of  the  project 
area.  The  Katmai  ash,  as  it  is  known,  is  white,  and  consists 
of  rather  loose,  rounded,  fine,  silty  sand-size  particles. 

The  ash  has  been  washed  off  higher  elevations  and  has  been 
concentrated  in  the  lower  valleys  and  mixed  with  the  coarser 
sands  and  gravels  of  the  alluvium.  An  approximately  1-foot- 
thick  layer  of  ash  remains  on  the  more  gentle  slopes,  where  it 
has  a thin  zone  of  soil,  grass,  and  roots  firmly  attached.  A 
well-developed  pre-Katmai  ash  soil  horizon,  consisting  of 
volcanic  ash  and  organic  material,  overlies  the  unconsolidated 
materials,  but  may  be  thin  or  missing  in  some  places  because 
of  erosion. 

The  soils  in  the  project  area  fall  into  two  general 
categories:  upland  soils  and  valley  bottom,  or  lowland  soils. 

Upland  soils  predominate  because  of  the  rugged  topography. 

These  soils  have  an  upper,  stone-free,  highly  organic,  dark- 
reddish-brown,  silt  loam  layer  that  lies  buried  beneath  the 
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Katmai  ash.  This  upper  layer  ranges  in  thickness  from  a few 
inches  on  higher,  steeper  slopes  to  about  2 feet  on  lower, 
gentler  slopes,  to  more  than  2 feet  on  depress ional  areas. 

The  upper  layer  grades  through  a reddish-brown,  silt  loam 
subsoil  into  stony,  olive-colored,  weathered  metamorphic  rock 
or  glacial  till. 

The  lowland  soils,  found  on  nearly  level  valley  bottoms 
or  on  very  gently  sloping  alluvial  terraces,  consist  of  a few 
inches  to  2 feet  of  moderately  well  drained  to  imperfectly 
drained  silt  loam,  overlying  coarse  sand  and  gravel. 

3.1. 2. 3 Geological  Hazards  and  Problems 

Potential  geological  hazards  in  the  Terror  Lake  Project 
area  include  earthquakes,  regional  subsidence,  seismic  sea 
waves,  soil  mass  movement,  soil  erosion,  and  volcanic  eruptions. 

Slopes  on  Kodiak  Island  have  been  oversteepened  by 
glacial  erosion  and  other  geologic  influences,  and  are  fre- 
quently steeper  than  the  stable  angle  for  soils  and  other 
unconsolidated  materials  on  the  slopes.  Although  the  bedrock 
in  the  area  is  generally  not  susceptible  to  large  scale  land- 
slides, shallow  slides,  rock  falls,  soil  creep,  and  other  soil 
mass,  movement  may  occur  on  steeper  slopes  in  the  project  area, 
especially  when  soils  are  saturated  after  periods  of  heavy  rain- 
fall or  during  rapid  snowmelt.  Soil  movements  such  as  creep 
and  flow  are  often  aided  by  seasonal  freezing  and  thawing, 
particularly  at  higher  elevations. 

Project  area  soils  are  generally  well  protected  by 
vegetation  and  supportive  root  systems,  particularly  at  lower 
elevations,  but  soil  erosion  by  rainfall  and  surface  runoff 
becomes  a hazard,  especially  on  steeper  slopes,  when  soils 
are  disturbed  and  when  protective  vegetative  cover  is  removed. 


No  active  faults  are  known  to  exist  in  the  project  area. 
Neither  the  fault  that  extends  through  the  proposed  dam  site 
at  the  outlet  of  Terror  Lake  nor  any  other  faults  which  may  be 
in  the  area  should  necessarily  be  considered  "dead",  however. 
Ground  shaking  by  earthquake  activity  outside  of  the  project 
area  is  to  be  expected  within  any  projected  life  expectancy  of 
the  proposed  project.  Predicted  intensities  and  their  probable 
occurrences  are  discussed  in  Section  4. 


Potential  hazards  that  could  occur  due  to  ground  shaking 
include  local  compaction  and  settlement  of  alluvial  deposits; 
liquefaction  of  saturated  uniform  sand  or  coarse  silt  in  alluvial 


or  delta  deposits;  landslides,  avalanches,  and  other  types  of 
soil  mass  movement;  and  sliding  of  submerged  delta  fronts.  In 
the  Terror  Lake  Valley,  the  Applicant  reports,  effects  of  the 
1964  Alaska  earthquake  included  rock  slides  in  the  upper  valley, 
cracking  and  slumping  of  surficial  deposits  on  glacially  over- 
steepened slopes,  slumping  and  subsidence  of  the  delta  at  the 
head  of  Terror  Lake,  and  slumping  and  cracking  of  alluvial  fan 
deposits  on  the  shoreline  of  the  lake.  Ground  cracks  and  sand 
vents  were  also  observed  in  the  slumped  delta  at  the  head  of 
Terror  Lake.  The  hazards  of  tsunamis  and  other  earthquake-induced 
water  waves  also  exists  in  the  Kizhuyuak  Bay  area.  The  Applicant 
reports  that  some  physical  damage  occurred  at  the  head  of  the  bay 
because  of  large  seismic  sea  waves  generated  by  the  1964  Alaska 
earthquake.  Regional  subsidence  is  another  potential  earthquake- 
related  hazard  in  the  area.  The  Applicant  states  that  tectonic 
subsidence  accompanying  the  1964  Alaska  earthquake  lowered  the 
project  area  an  estimated  4.5  to  5 feet,  with  the  upper  end  of 
Terror  Lake  being  tilted  downward  with  respect  to  the  outlet. 

Slow  rebound  has  since  occurred  over  the  island,  but  the  amount 
is  presently  unknown. 

No  volcanoes  occur  on  Kodiak  Island,  but  eruptions  of 
volcanoes  on  the  nearby  Alaska  Peninsula  have  affected  the 
area  in  the  past.  The  most  recent  was  the  Katmai  Volcano 
eruption.  Some  areas  of  the  Island  were  temporarily  rendered 
uninhabitable  for  humans  and  were  evacuated,  as  grass  and  vege- 
tation were  buried,  water  supplies  were  polluted,  buildings  were 
crushed,  wildlife  was  destroyed,  and  the  fishing  industry  was 
temporarily  ruined. 

3.1.3  Aquatic  Environment 


3.1. 3.1  Hydrology 

The  Terror  River  drainage  basin  originates  in  the 
northeast  portion  of  the  Mount  Glotoff  Glacier  (approximate 
elevation  3,000  feet).  The  basin  is  oriented  toward  the 
northeast  for  approximately  the  first  5 miles;  at  Terror 
Lake,  the  basin  extends  northwest  for  approximately  8 miles. 

The  mouth  of  the  Terror  River  is  located  on  the  southern  end 
of  Terror  Bay,  a long,  narrow  body  of  water.  The  Terror  River 
drainage  area  is  46.0  square  miles  at  its  mouth,  and  15.0 
square  miles  at  the  Terror  Lake  outlet. 

Figure  3-1  represents  the  mean,  maximum,  and  minimum 
monthly  average  flows  for  the  period  1951  through  1977.  Flow 
is  seasonal,  due  to  the  extremes  of  weather.  Most  of  the 
precipitation  at  high  elevations  falls  as  snow  during  the 
winter  months  and  remains  until  the  summer  melt  period  (May 
through  September).  The  probable  maximum  flood  (inflow  to 
Terror  Lake)  has  been  calculated  by  Applicant  to  be  41,000  cfs. 


Cubic  Feet  Per  Second 
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Figure  3-1.  Terror  Lake  outlet  monthly  discharge  data  in  cfs  for 
27  year  period  (Source:  Staff  fromAEIDC,  1979). 
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Downstream  from  Terror  Lake , the  Terror  River  is  divided 
into  an  area  of  high  velocity  falls  and  an  area  of  relatively 
low-velocity  pools  and  runs.  Through  the  first  4 miles  below  the 
lake,  the  river  drops  approximately  1,000  feet  (almost  400  feet 
in  the  first  mile),  while  the  vertical  component  of  the  last  4 
miles  to  the  bay  is  only  slightly  more  than  200  feet. 

Terror  Lake  has  a surface  elevation  of  1,239  feet,  an 
area  of  253  acres,  a maximum  depth  of  121  feet,  and  a mean 
depth  of  approximately  60  feet.  The  lake  is  about  1.5  miles 
in  length,  with  a maximum  width  of  0.6  mile,  and  a water 
storage  capacity  of  approximately  15,000  acre-feet. 

The  Kizhuyak  River  drainage  basin  includes  the  three 
streams  - Falls,  Shotgun,  and  Rolling  Rock  Creeks  - that  would 
be  diverted  as  part  of  the  proposed  project.  The  basin  is 
oriented  in  a generally  north-south  manner,  with  headwaters 
above  elevation  2,000  feet.  The  mean  monthly  flow  at  the  mouth 
of  the  Kizhuyak  River  was  estimated  by  KEA  to  vary  from  a low  of 
24  cfs  in  March  to  a high  of  555  cfs  in  June.  This  variation  is 
much  the  same  as  that  of  the  mean  monthly  flow  in  the  Terror 
River . 


The  Falls,  Shotgun,  and  Rolling  Rock  Creeks  diversions 
would  drain  relatively  small  watersheds  of  4.5,  1.9,  and  1.6 
square  miles,  respectively.  The  catchment  areas  of  all  three 
diversions  would  be  located  above  elevation  2,000  feet. 

3.1.3. 2 Water  Quality 

The  proposed  project  would  affect  the  water  quality  of 
both  the  Terror  and  Kizhuyak  River  drainage  basins.  Water  from 
the  Terror  River  Basin  would  be  diverted  at  Terror  Lake  to  the 
Kizhuyak  River  Basin;  three  streams  in  the  Kizhuyak  Basin,  Falls, 
Shotgun,  and  Rolling  Rock  Creeks,  would  be  diverted  into  the 
proposed  power  tunnel. 

Water  quality  variables  were  measured  in  the  project  area 
during  the  summer  of  1979  by  the  Arctic  Environmental  Information 
and  Data  Center  ( AEIDC ) in  Anchorage,  Alaska,  University  of  Alaska 
(Figure  3-2).  Table  3-1  details  the  information  collected  during 
this  sampling  period  for  Terror  Lake,  Terror  River,  Kizhuyak  River 
Falls  Creek,  Shotgun  Creek,  Rolling  Rock  Creek,  and  Watchout  Creek 

From  Table  3-1,  it  would  appear  that  the  Terror  and 
Kizhuyak  Rivers  were  quite  similar  over  the  variables  measured. 
Water  temperature  in  the  two  basins  showed  little  variation  with 
respect  to  elevation.  The  range  of  temperatures  measured  from 
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all  bodies  of  water  was  between  39.2°F  and  53.6°F.  Dissolved 
oxygen  concentrations  were  high  in  all  streams,  while  concen- 
trations of  suspended  solids  were  found  to  be  low  throughout 
both  basins.  Specific  conductance  levels,  total  hardness, 
and  silica  concentrations  were  all  low,  while  pH  values  were 
consistently  near  7.0.  Nutrient  concentrations  (total  phos- 
phorus and  nitrate)  were  also  low,  demonstrating  the  low  level 
of  chemical  constituents  in  these  two  basins.  Generally,  the 
waters  of  the  Terror  and  Kizhuyak  Basins  may  be  characterized 
as  cool,  neutral,  highly  oxygenated,  and  ol igo-chemica 1 . 


Figure  3-3  depicts  the  water  temperature  and  dissolved 
oxygen  profiles  of  Terror  Lake  during  the  summers  of  1963  and 
1979,  and  during  ice-cover,  1980.  The  sampling  demonstrated 
that  water  temperatures  decreased  slightly  with  increasing 
depth,  while  dissolved  oxygen  showed  a slight  increase.  The 
1979  samples  showed  a very  we 
5.4°F  over  30  meters  of  water 
vertical  mixing  of  the  water 
mixing  is  also  suggested  by  ( 
in  the  dissolved  oxygen  prof i 
measures  of  13  umhos  at  the  s 
of  30  meters.  These  observat 
chemical  stratification  in  the  lake 
taken  during  the  spring  of  1980  was 
had  an  ice  and  snow  cover  of  44  incl 
tively.  The  profile  portrays  inverse  thermal  stratification, 
as  would  be  expected. 
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From  the  1979  and  1980  data,  which  included  undetectable 
nutrient  concentrations,  it  would  appear  that  Terror  Lake  would 
be  described  as  a cold  monomictic  (thermally  stratified  only 
during  ice  cover;  isothermal  the  remainder  of  the  year),  oligo- 
trophic  lake.  Based  on  the  elevation  and  latitude  of  the  Terror 
Lake  site  and  the  1963  data,  the  thermal  classification  of  the 
lake  would  appear  to  border  between  cold 
(both  summer  and  winter  stratification), 
year  to  year  relative  to  the  climate  for 
1975) . 


monomictic  and  dimictic 
possibly  varying  from 
that  year  (Wetzel, 


Terror  and  Kizhuyak  Bays  were  sampled  for  water  tempera- 
ture and  salinity  during  July  1979  (Figure  3-4).  Samples  were 
taken  during  low  and  high  tides  near  the  mouth  of  both  rivers. 
Thermal  and  chemical  stratification  occurs  in  the  bays,  because 
of  the  infusion  of  relatively  fresh  water  from  the  rivers  over 
more  saline  water. 
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DISSOLVED  OXYGEN  (Mg/L) 


— • Temperature  Profile 

— — - — Dissolved  Oxygen  Profile 

Figure  3-3.  Temperature  and  dissolved  oxygen  profiles  of  Terror 
Lake,  mid-lake  station  (Source:  Staff 5 from  AEIDC 
unpublished  data  and  Application,  Exhibit  S) . 


3-12 


Figure  3-4.  Kizhuyak  and  Terror  Bay  water  quality  sampling  stations.  (Source:  Applicant,  Exhibit  S) . 


3-13 


Terror  Bay  near  the  mouth  of  the  river  was  found  to  be 
nearly  isothermal,  with  temperatures  varying  around  54°F. 

Dissolved  oxygen  also  varied  little  with  depth,  with  values 
always  greater  than  or  equal  to  10  mg/1.  Salinity  during  low 
tide  was  around  10  parts  per  thousand  (ppt)  at  the  surface, 
and  increased  to  approximately  25  ppt  at  a depth  of  2 meters 
( Figure  3-5 ) . 

Kizhuyak  Bay  was  thermally  and  chemically  stratified 
during  low  tide.  Temperatures  increased  approximately  9°F 
from  the  surface  to  a depth  of  2 meters.  Salinity  followed 
the  same  pattern,  with  increases  of  approximately  20  ppt. 

Dissolved  oxygen  was  inversely  stratified  during  high  tide, 
with  values  at  30-meter  depths  ranging  down  to  8 milligrams 
per  liter  (mg/1),  (Figure  3-6). 

3.1. 3.3  Fishery  Resources 

Terror  River  and  Bay 

The  Terror  River  is  an  important  salmon-producing  stream, 
and  supports  runs  of  pink  ( Oncorhynchus  gorbuscha ) , chum  (0.  keta ) , 
and  coho  salmon  (O.  kisutch ) . Anadromous  populations  of  Dolly 
Varden  ( Salvel inus  malma ) also  occur.  Estimated  annual  escapement 
of  pink  salmon  since  1952  has  ranged  from  12,000  to  108,000,  which 
occurred  in  1980  (Table  3-2).  Chum  salmon  annual  escapement, 
which  has  been  sporadically  reported,  ranged  from  200  to  15,900. 

The  1979  escapement  was  5,000  fish.  Coho  salmon  were  reported 
only  in  1964,  when  55  were  counted.  In  both  1979  and  1980,  the 
KEA's  consultant  observed  adult  coho  in  the  Terror  River,  but 
estimates  of  escapement  were  not  made.  No  estimates  are  avail- 
able for  Dolly  Varden  population  sizes. 

Anadromous  fishes  are  limited  to  the  lower  4.5  miles  of 
the  Terror  River,  its  tributaries,  side  channels,  and  intertidal 
areas  (Figure  3-7).  Pink  and  coho  salmon  and  Dolly  Varden  occur 
as  far  upstream  as  the  limit  of  migration,  while  chum  spawning 
may  be  limited  to  the  lower  2.5  miles.  The  upper  4 miles  of 
river,  to  the  outlet  of  Terror  Lake,  is  characterized  by  a 
series  of  impassable  falls  and  rapids. 

Pink  salmon  enter  the  river  in  early  July,  and  the  most 
active  spawning  occurs  through  September.  The  chum  salmon 
migration  commences  in  early  July,  and  spawning  may  continue 
through  October.  Coho  first  enter  the  river  in  mid-August,  and 
spawning  may  occur  through  December.  Adult  Dolly  Varden  are 
present  in  the  river  throughout  the  summer;  spawning  occurs 
from  September  through  December  (AEIDC,  1979;  1981). 


Depth  (m)  Depth  (m)  | Depth  (m)  Depth  (m) 
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Salinity  and  temperature  profiles  in  Terror  Bay 
(Source:  Application,  Exhibit  S) . Conversion: 

3F  = 9/5°C  + 32  . 
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Figure  3-6.  Salinity  and  temperature  profiles  in  Kizhuyak  Bay 
(Source:  Application,  Exhibit  S) . Conversion: 

°F  = 9/5°C  + 32°. 
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Table  3-2. 


Recorded  salmon  escapements  for  the  Terror  and  Kizhuvak  Rivers. 


1/ 


Terror  River 

Kizhuyak  River 

Year 

Pink 

Chum 

Coho 

Year 

Pink 

Chum 

Coho 

1952 

85,000*  . 

2/ 

1952 

30,000* 

1953 

35,000* 

1953 

20,000* 

1954 

55,000* 

1954 

13,000* 

1955 

45,000* 

1955 

15,000* 

1956 

12,000* 

1956 

1,700* 

1957 

60,000* 

1957 

7,000* 

1958 

12,000* 

1,700*** 

1958 

1,700*** 

1959 

33,000* 

28,500** 

2,700** 

1959 

12,000* 

1960 

32,000** 

7,500** 

1960 

8,200** 

1,500** 

1961 

25,000* 

400** 

1961 

5,400* 

5,000** 

33,000** 

8,000** 

1962 

50,000** 

13,000** 

1962 

1,700** 

5,000** 

1963 

35,000* 

15,900** 

1963 

5,000* 

300** 

63,600** 

9,000** 

1964 

27,920** 

2,400** 

55*** 

1964 

11,500** 

25*** 

1965 

13,000* 

10,300** 

1965 

4,300* 

5,740** 

17,280** 

2,460** 

12,000*** 

1966 

80,000** 

1966 

8,000** 

1967 

18,000** 

1967 

12,000* 

1,000** 

8,550** 

1968 

40,000** 

1968 

800** 

1969 

46,000** 

1969 

15,000* 

3,300** 

1970 

40,000** 

1970 

11,000** 

2,000** 

1971 

40,000** 

1971 

4,000** 

1,000** 

1972 

25,000** 

8,000** 

1972 

10,000** 

8,000** 

1973 

22,000** 

1973 

8,000** 

3,000** 

1974 

69,000** 

2,000** 

1974 

4,200** 

1975 

43,500** 

1975 

11,000** 

3,500** 

1976 

46,000** 

1976 

3,200** 

7,000** 

1977 

56,000** 

200** 

1977 

19,300** 

12,000** 

1978 

31,000** 

3,000** 

1978 

2,250** 

4,200** 

1979 

1980 

80.000** 
lot  000 

5,000** 

1979 

1980 

31,000£* 

12,200 

10** 

1/  Source:  AEIDC , 1980. 

2 / Additional  notations: 

* Data  collected  by  the  Fisheries  Research  Institute 
of  the  University  of  Washington,  Seattle. 

**  Data  collected  by  DFG  Kodiak,  Alaska. 

***  Data  from  the  filesof  FWS , Anchorage,  Alaska. 
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Figure  3-7.  Distribution  of  adult  salmon  in  Terror  River  and  Bay.  Numbers 
indicate  1979  escapement  (Source:  AE1DC , 1979). 
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Pink  salmon  fry  migrate  to  sea  soon  after  emergence, 
and  chum  fry  emigrate  within  one  month  after  emergence. 

AEIDC  (1979)  reported  that  the  pink  and  chum  fry  emigrations 
occur  from  mid-April  to  mid-June  in  Kodiak  Island  streams. 

Coho  juveniles  rear  in  the  streams  for  1 or  2 years  before 
emigration.  Coho  smolt  emigration  generally  occurs  from  mid- 
June  to  mid-July  on  Kodiak  Island  streams.  Dolly  Varden 
juveniles  remain  in  the  river  for  3 or  4 years  before  the  first 
seaward  migration.  Collections  made  by  the  Applicant's  consul- 
tant in  1979  and  1980  in  the  Terror  River  yielded  several  hundred 
juvenile  Dolly  Varden  and  coho.  Length-frequency  distributions 
indicated  that  at  least  two  year-classes  were  present  for  each 
species.  Both  species  were  collected  up  to  2.5  miles  upstream 
of  the  river  mouth. 


Year-round  residents  of  the  stream  include  coho  and 
Dolly  Varden  juveniles.  It  is  generally  believed  that  adult 
Dolly  Varden  winter  in  river  systems  with  accessible  lakes. 

The  only  other  species  collected  in  the  river  by  the  Applicant's 
consultant  was  the  coastrange  sculpin  ( Cottus  aleut icus ) . The 
starry  flounder  ( Platichthys  stellatus ) was  observed  in  brackish 
waters  of  the  Terror  River  Delta. 


Terror  Bay  serves  as  a staging  area  and  migratory  route 
for  salmon  bound  for  the  Terror  River.  Marine  species  that  occur 
in  the  bay  includes  starry  flounder,  sole,  Dungeness  crab  ( Cancer 
mag ister ) , king  crab  ( Paral i thodes , sp. ) , tanner  crab  ( Chionoecetes 
bairdi ) , shrimp  ( Pandalus , sp. ) , blennies  ( Hypsoblennius , sp . ) , 
sturgeon  poacher  ( Agonus  ac ipenser inus ) , and  Pacific  herring  ( Clupea 
harengus  pallasi ) . AEIDC  (1979)  reported  that  the  bay  probably  is 
not  a significant  rearing  area  for  the  king  and  Tanner  crabs,  and 
populations  of  crab  and  shrimp  are  not  large  enough  to  support  a 
significant  commercial  fishery. 


The  major  fishery  in  the  bay  is  for  salmon.  Pink  salmon 
comprise  more  than  90  percent  of  the  catch,  followed  by  chum, 
sockeye,  coho,  and  Chinook  (0.  tshawytscha ) salmon  (Table  3-3). 


The  catch  of  salmon  in  Terror  Bay  ranges  from 
total  Kodiak  Island  catch  of  chum  and  sockeye 
the  total  island  catch  of  pink  salmon  (AEIDC, 
herring  fishery  also  occurs  in  the  bay;  about 
in  1979.  The  Applicant's  consultant  observed 
ing  for  Dungeness  crab  in  1979. 


0.4  percent  of  the 
to  3.4  percent  of 
1979 ) . A 1 imi ted 
190  tons  were  landed 
some  commercial  fish- 


Sport  fishing  in  Terror  Bay  or  Terror  River  is  nonexistent 
or  minor,  due  to  the  inaccessibility  of  the  area  and  the  avail- 
ability of  other  salmon  streams  closer  to  population  centers. 


Table  3-3.  Commercial  fisheries  data  (numbers  of  fish)  for  Terror  and  Kizhuyak  Bays, 
1969-1978.  1/ 
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The  only  access  to  the  area  is  by  boat,  float  plane,  or  heli- 
copter. A 1975  postcard  survey  of  Kodiak  licensed  anglers  did 
not  list  the  Terror  River  as  an  important  salmon  angling  stream. 
It  was  apparently  included  under  the  category  "Other  Streams," 
which  totaled  8 percent  of  the  sport  catch  (Kodiak  Borough 
Recreation  Plan,  1979). 

Terror  Lake  and  Other  Project  Waters 

Sampling  of  Terror  Lake  by  the  Applicant's  consultant 
in  1979,  and  by  the  DFG  in  1978,  indicates  that  no  fish  are 
present  in  the  lake.  The  rapids  and  falls  downstream  of  the 
lake  prevent  anadromous  fishes  from  reaching  the  lake,  and  may 
have  prevented  establishment  of  other  resident  species. 

The  Applicant's  consultant  also  investigated  Rolling 
Rock  Creek,  Falls  Creek,  and  Shotgun  Creek  for  the  presence 
of  fish.  Juvenile  salmonids  were  collected  in  the  lower 
portions  of  these  creeks,  but  the  precipitous  nature  of  the 
streams  has  apparently  prevented  establishment  of  fish 
populations  in  upstream  areas. 

Kizhuyak  River  and  Bay 

The  Kizhuyak  River  supports  runs  of  pink,  chum,  and 
coho  salmon,  although  run  sizes  are  generally  smaller  than 
in  the  Terror  River.  Since  1952,  the  estimated  number  of 
pink  salmon  entering  the  Kizhuyak  River  has  ranged  from  800 
to  30,000;  the  1980  escapement  was  12,800  (Table  3-2).  Chum 
salmon  counts  have  ranged  from  300  to  31,000  (1979),  and  in 
recent  years  have  been  higher  than  chum  counts  in  the  Terror 
River.  Counts  of  25  and  3,000  coho  were  reported  in  1964  and 
1973,  and  10  were  noted  in  1979.  Dolly  Varden  also  occur,  but 
data  on  population  sizes  are  not  available. 

The  timing  of  Kizhuyak  River  salmon  runs  is  similar  to 
that  of  the  Terror  River.  AEIDC  (1979)  reported  that  pink  and 
coho  salmon  may  utilize  up  to  4.5  miles  of  the  lower  Kizhuyak, 
and  up  to  3 miles  of  lower  Watchout  Creek  (Figure  3-8).  In  1979 
and  1980,  however,  pink  salmon  spawning  was  concentrated  in  the 
lower  1.5  miles  of  the  river  and  side  channels,  including  inter- 
tidal areas.  Coho  spawning  was  not  observed.  Chum  salmon  spawn- 
ing in  1979  and  1980  occurred  primarily  in  side  channels  of  the 
lower  1.5  miles  of  the  river,  although  mainstem  spawning  may 
also  occur  in  the  lower  .1  mile  of  river.  Most  of  these  spawning 
areas  are  downstream  of  the  powerhouse  site. 


Figure  3-8.  Distribution  of  adult  salmon  in  Kizhuyak  River  and 
Bay.  Numbers  indicate  1979  escapement  (Source: 
AEIDC,  1979). 


3-22 


The  study  of  juvenile  salmonid  distribution  within  the 
Kizhuyak  River  (AEIDC,  1979;  1981)  indicated  that  both  Dolly 
Varden  and  coho  may  occur  as  far  as  4.5  miles  upstream  from  the 
bay.  Coho  were  also  collected  in  the  lower  0.5  mile  of  Watchout 
Creek,  and  Dolly  Varden  were  taken  about  3 miles  upstream.  Coho 
and  Dolly  Varden  juveniles  are  year-round  residents  of  the  stream. 
Other  species  were  not  collected,  although  starry  flounder  were 
observed  in  brackish  water  in  the  Kizhuyak  Delta. 

Kizhuyak  Bay  serves  as  a staging  area  and  migratory  route 
for  salmon  bound  for  the  Kizhuyak  River  and  other  streams  at  the 
head  of  the  bay  (Figure  3-8).  Marine  species  of  the  upper  bay 
include  starry  flounder,  sole,  greenling  ( Hexagrammos , sp. ) 
sculpins,  Dungeness  crab,  shrimp,  and  a variety  of  jellyfish. 
Halibut  ( Hippoglossus  stenolepis ) occur  in  the  deeper  areas  of 
the  upper  bay.  The  outer  bay  is  utilized  by  pink  ( Pandal us 
borealis ) , and  sidestripe  shrimp  ( Pandalops is  dispar) , arrowtooth 
flounder  ( Atheresthes  stomias ) , and  flathead  sole  ( Hippoglossoides 
elassodon ) . The  bay  also  supports  populations  of  king  and  tanner 
crab,  and  is  a summer  feeding  area  for  herring  (AEIDC,  1979). 


The  bay  supports  important  commercial  fis 
salmon  fishery  contributes  from  0.2  percent  (soc 
percent  (chum)  of  the  total  Kodiak  Island  catch 
(AEIDC,  1979).  The  bay  catch  is  dominated  by  pi 
(Table  3-3).  Landings  are  unavailable  for  the  c 
but  the  herring  fishery  has  landed  from  6 to  22 
from  1966  to  1979. 


heries.  The 
keye ) to  3.3 
o£  salmon 
hk  and  chum 
rab  fishery, 
tons  annually 


Sport  fishing  for  salmon  is  minor  in  both  the  Kizhuyak 
River  and  Bay,  probably  due  to  the  inaccessibility  of  the  area. 
The  1975  postcard  survey  of  Kodiak  licensed  anglers  did  not 
list  the  Kizhuyak  as  an  important  salmon  angling  stream  (Kodiak 
Borough  Recreation  Plan,  1978). 

3.1. 3.4  Benthos 

Oligochaetes  were  found  in  samples  of  the  clay/silt 
bottom,  105  feet  below  the  surface  of  Terror  Lake  (AEIDC, 

1979).  Benthic  organisms  observed  at  a mud  flat  exposed  by 
low  tide  in  Kizhuyak  Bay  included  acorn  barnacles  and  several 
types  of  clams  ( Macoma , Saxidormus , Protothaca , Clinocardium) . 
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3.1. 3.5  Endangered  or  Threatened  Species 

Endangered  or  threatened  species  of  fish  or  aquatic 
invertebrates  have  not  been  reported  in  the  project  area  or 
adjacent  waters. 

3.1.4  Terrestrial  Environment 

3. 1.4.1  Plant  Communities 


The  vegetation  of  the  project  area  is  characterized  by 
an  interspers ion  of  numerous  communities.  Most  of  these  comm 
nities  are  distributed  within  the  lower  elevations  of  the  two 
broad  stream  valleys  of  the  project  area,  Kizhuyak  Valley  and 
Terror  Valley.  All  but  one  of  the  communities  (the  wet  sedge 
meadow  type)  would  be  affected  to  some  extent  by  the  project. 


u- 


The  open  deciduous  forest,  the  only  forest  community  in 
the  project  area,  is  found  along  the  major  floodplains  from 
sea  level  to  elevation  500  feet.  The  dominant  overstory  species 
may  be  cottonwood  ( Popul us  balsamifera ) or  Kenai  birch  (Betula 
kenaica ) . Cottonwood 
Kenai  birch 


occurs  m 
is  common 


both  the  Terror  and  the  Kizhuyak 


Valleys . 

in  the  Kizhuyak,  and  occurs  on  rolling  hills 
plain  and  500  feet  elevation.  Willow  ( Sal ix 
the  shrub  stratum  near  the  deltas,  and  Sitka 
sinuata ) is  dominant  further  up  the  valleys, 
species  in  the  understory  of  these 
( Heracleum  lanatum) , blue joint  ( Calamagrost is  canadensis ) , 


in  the  Terror  Valley  but  uncommon 
between  the  flood- 
spp. ) dominates 
alder  ( Alnus  crispa 
Common  herbaceous 
communities  include  cow  parsnip 

and 


lady  fern  ( Athyr ium  f ilix-f emina  cyclosorum ) . 


A widely  distributed  community,  the  closed  alder- 
meadow  mosaic,  characterized  by  small  clumps  of  sitka  alder 
that  are  scattered  in  blue joint-mixed  herb  meadows,  occurs  from 
the  edge  of  the  Terror  and  Kizhuyak  Bays  up  to  elevation  2,000 
feet.  Principal  understory  species  include  Pacific  red  elder 
( Sambucus  racemosa  pubens ) , salmonberry  ( Rubus  spectabilis ) , 
bluejoint,  and  lady  fern.  Major  species  of  the  bl ue joint-mixed 
herb  meadow  are  bluejoint,  salmonberry,  lady  fern,  and  fireweed 
( Epilob ium  angustifol ium  macrophyllum) . 

The  coastal  elymus  community,  a dense  grass/sedge  asso- 
ciation dominated  by  lyme  grass  ( Elymus  arenar ius  mollis ) and 
coarse  sedge  ( Carex  lyngbyaei ) is  found  at  the  mouth  of  Kizhuyak 
Creek  and  the  Terror  River. 
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Wet  sedge  meadows  are  generally  small  ( 2 to  4 meters, 

6 to  24  feet  in  diameter),  very  wet,  and  occur  in  depressions. 
Vegetation  is  almost  exclusively  cottongrass  ( Er iphorum  resseolum 
and  E.  scheuchzer i tenuifolium) , but  is  also  interspersed  with 
several  rushes  ( Juncus  mertensianus , J.  castaneus  castaneus , 
and  Luzula  wahlenbergii  piper i ) . 

The  willow  shrubland  community  ranges  from  elevations  200 
feet  in  valleys  up  the  mountainsides  to  elevation  2,000  feet. 

It  generally  occurs  in  low,  moist  areas  found  along  the  smaller 
tributaries  of:  the  Terror  and  Kizhuyak  Rivers.  Major  species 
of  this  community  are  diamond  leaf  willow  ( Sal ix  pulchra ) , 

Alaskan  willow  ( Sal ix  alaxensis ) , horsetail  ( Eguisetum  arvense ) , 
burnet  ( Sanguisorba  stipulata ) , lupine  ( Lupinus  nootkatens is ) , 
and  Indian  paintbrush  ( Cast ille ja  unalaschcensis  ) . 

Tundra  occurs  above  elevation  1,500  feet,  and  consists 
of  two  closely  related  community  types.  The  more  prevalent  of 
these  types  is  a carex-forb  meadow  found  on  moist  slopes. 
Characteristic  species  are  Carex  spp. , Poa  arct ica , Lue tkea 
pectinata , lupine.  Arnica  lessengi i lessengi i , coastal  fleabane 
( Er igeron  peregr inus ) , Indian  paintbrush,  and  sweet  coltsfoot 
( Petasites  hyperboreus ) . Ridge  tops  with  well-drained  soil  and 
barren,  rocky  patches  support  the  less  prevalent  type,  a fell- 
field  community  that  has  many  of  the  same  species  as  the  meadow, 
but  can  be  distinguished  by  the  presence  of  such  plants  as  crow- 
berry  ( Empetrum  nigrum) , alpine  azalea  ( Louiseleur ia  procumbens ) , 
Kamchatka  rhododendron  ( Rhododendron  camtschat ica ) , Alaska  moss- 
heath  ( Cassiope  stelleriana ) , and  blueberry  ( Vaccinium,  spp. ) . 

3. 1 . 4. 2 Wildlife 

Six  terrestrial  mammal  species  are  native  to  Kodiak 
Island  or  have  colonized  it  since  the  last  glacial  period 
(5,000  to  10,000  years  ago).  They  are  the  Kodiak  brown  bear 
( Ursus  arctos  middendor f i ) , ermine  ( Mustela  erminea ) , river 
otter  Lutra  canadensis ) , red  fox  ( Vulpes  vulpes ) , tundra  vole 
(Microtus  oeconomus ) , little  brown  bat  (Myotis  lucif ugus ) . 

All  of  these  species  may  occur  in  the  project  area. 

At  least  13  other  mammal  species  have  been  imported 
accidentally  or  purposefully  to  the  island  by  man.  Nine  of 
these  species  are  presently  established  within  the  Kodiak 
National  Wildlife  Refuge,  and  include:  snowshoe  hare  (Lepus 

amer icanus ) , beaver  ( Castor  canadensis ) , black-tailed  deer 
( Odocoileus  hemionus ) , mountain  goat  (Oreamnus  oreamus  ameri- 
canus ) , moose  ( Alces  alces ) , Dali  sheep  ( Ovis  dall i ) , reindeer 
( Rangif er  tarandus ) , mink  ( Mustela  vison ) , and  muskrat  (Ondatra 
z ibethica ) . Most  of  these  transplants  have  been  successful, 
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except  for  the  Dali's  sheep,  moose,  mink,  marten,  muskrat  and 
red  squirrel.  The  common  Norway  rat  ( Ratus  norvegicus ) and 
house  mouse  (Mus  musculus ) are  common  pests  found  m the  towns 
and  villages  on  the  island.  The  arctic  ground  squirrel 
( Spermophillus  parry i i ) , which  occurs  primarily  on  the  northern 
portion  of  the  island,  may  have  also  been  introduced  to  the 
island. 

Brown  Bear 

The  brown  bear,  Kodiak's  most  well  known  species,  appears  to 
be  distributed  throughout  the  island,  except  for  the  north- 
western portion  near  the  City  of  Kodiak,  where  populations 
have  been  nearly  eradicated  by  hunting  and  bear-human  conflicts 
(Plate  3-1).  The  range  of  the  brown  bear  extends  throughout 
southeastern  Alaska,  along  the  Alaskan  Peninsula  to  Cole  Bay, 
and  to  Unimak  Island  in  the  Aleutians.  FWS  reports  that  the 
bear  population  has  been  relatively  stable  within  the  Kodiak 
Refuge.  Approximately  20  years  of  research  and  population 
survey  efforts  have  been  expended  since  the  Refuge  was  estab- 
lished. FWS  estimates  that  the  brown  bear  population  of  Kodiak 
Island  is  about  2,000  animals.  Extensive  surveys  and  studies 
of  the  island,  by  Troyer  and  Hensel  (1964)  estimated  the  summer 
population  of  the  98-square-mile  Karluk  Lake  drainage  to  be 
about  160  bears,  the  greatest  density  for  an  area  of  that  size 
in  any  part  of  the  world.  DFG  (1979)  reports  that  about  10  to 
20  bear  hunters  annually  hunt  the  Kizhuyak  drainage  with  a 
harvest  of  usually  less  than  five  animals. 

A March  through  August  1980  study  was  conducted  by 
AEIDC  to  provide  additional  information  on  the  seasonal  use 
of  the  project  area  by  brown  bears.  Emphasis  of  the  study 
was  placed  on  delineation  of  habitat  used  by  brown  bear  for 
denning  and  feeding  as  a basis  for  assessing  project  effects. 

The  study  also  included  compiling  information  on  movement 
patterns,  population  size,  and  productivity.  The  study  area, 
approximately  216,580  acres  in  size,  covered  almost  all  of 
the  Terror  River  drainage,  most  of  the  Kizhuyak  River  drainage, 
and  the  area  along  the  proposed  transmission  line.  The  primary 
impact  area  consists  of  approximately  45,630  acres  (14,208  acres 
within  the  Refuge)  defined  as  the  zone  where  direct  conflict 
between  project  activity  and  the  bear  population  would  likely 
occur.  The  remainder  of  the  study  area,  the  secondary  impact 
area  consisting  of  about  170,940  acres,  is  the  area  in  which 
the  bear  population  would  be  indirectly  impacted. 
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Plate  3-1.  Kodiak  brown  bears  (Source:  FWS) . 
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In  the  1980  AEIDC  study,  a total  of  268  observations 
made  between  March  14  and  August  29,  1980,  provided  estimates 
of  179  and  68  different  bears  in  the  Terror  and  Kizhuyak 
sectors,  respectively,  for  a total  of  247  bears.  Although 
the  Kizhuyak  and  Terror  drainages  are  similar  in  size  and  have 
all  of  the  habitat  components  that  bears  need  throughout  the 
year,  the  lower  Terror  River  area  appears  to  have  a larger 
sustaining  bear  population  than  the  Kizhuyak  River  area.  This 
difference  in  population  size  between  the  two  drainages  is 
probably  a result  of  several  factors.  Variations  in  the  numbers 
of  salmon  is  likely  a major  determinant  of  bear  density  within 
the  two  drainages.  Historically,  the  Terror  River  has  larger 
salmon  runs  than  the  Kizhuyak  River,  and  thus  bear  numbers  are 
greater,  too.  In  addition,  the  Kodiak  Island  divide  affects 
climatic  conditions  so  that  snowfall  is  heavier  in  the  Kizhuyak 
drainage,  and  vegetation  is  retarded  in  the  spring,  reducing 
the  potential  of  the  alpine  region  to  provide  spring  bear 
habitat. 


The  locations  of  46  bear  dens  were  mapped  in  the  AH  I DC 
study.  Thirty-seven  were  located  during  the  1980  study  and 
nine  sites  were  reported  from  previous  studies.  Of  nine  dens 
located  in  the  primary  impact  area,  all  but  two  are  located 
along  the  Kizhuyak  River  drainage.  One  is  located  on  the 
Kizhuyak  drainage  to  the  east  of  Terror  Lake,  and  the  second 
is  situated  about  1 mile  northwest  of  the  proposed  construction 
camp.  All  but  two  of  the  remaining  dens  (37)  are  within  the 
secondary  impact  area;  two  dens  are  located  on  a tributary  to 
Hidden  Basin.  Most  of  the  dens  in  the  secondary  impact  area 
fall  within  the  Terror  Bay  drainages. 

The  brown  bear  on  Kodiak  Island  emerges  from  denning 
generally  during  the  month  of  May.  This  emergence  varies  with 
climatic  conditions,  age,  and  sex.  Emergence  may  be  earlier 
if  prolonged  warm  weather  occurs.  The  order  of  normal  emerg- 
ence seems  to  be  age  and  sex  specific,  with  mature  males, 
solitary  females,  and  yearling  family  groups  leaving  den  areas 
before  immatures  and  females  with  young  (Troyer  and  Hensel, 
1969).  Once  bears  finally  depart  from  dens,  they  move  down  to 
lower  elevations  to  feed  initially  on  plant  roots  and  dry  grass, 
and  then,  as  the  weather  becomes  warmer,  they  begin  feeding  on 
emerging  vegetation  located  on  south-facing  slopes  and  along 
streams.  Important  forage  species  in  these  areas  are  bluejoint, 
lyme  grass,  sedges,  and  cow  parsnip  (Clark,  1957;  Troyer  and 
Hensel , 1969 ) . 


As  the  snow  melts  in  the  upper  elevations,  bears  move  up 
to  the  alpine  areas  following  the  seasonal  vegetation  development. 
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Atwell,  et  al.  (1977),  found  that  bear  first  appear  in  Uganik 
River  drainage  alpine  areas  during  early  May.  By  mid-June,  vege- 
tation in  the  alpine  areas  is  well  developed  and  bears  begin 
concentrat ing  there  for  foraging  (Clark,  1957).  Bear  populations 
build  up  in  these  areas  through  the  first  week  in  July  where  they 
show  a strong  preference  for  the  sedge  ( Carex  macrochae ta ) . In 
the  Atwell  et  al.  (1977)  study,  this  sedge  was  utilized  by  bear 
97  percent  of  the  time. 


Breeding  occurs  in  the  period  after  emergence  from  dens 
and  generally  ends  by  late  June.  The  steep  mountain  slopes  that 
reach  3,000  feet  or  more  in  elevation,  like  those  of  the  lower 
Terror  River  Valley,  are  favored  by  bears  in  early  to  mid-summer 
for  breeding  activity.  Around  mid-July,  bears  disperse  from 
their  alpine  feeding  range  and  move  down  to  the  lower  elevations 
of  the  Terror  River  and  Kizhuyak  River  to  feed  on  fish.  Atwell, 
et  al.  (1977),  found  that  bear  left  their  alpine  feeding  area 
as  late  as  the  first  half  of  August.  This  movement  occurs  at 
about  the  time  that  fresh  alpine  vegetation  growth  diminishes. 
Bears  feed  on  fish  initially  (mid-July  through  August)  and  turn 
to  wild  berries  around  mid-August.  Wild  berries  utilized  by 
bears  include  elderberry,  devil’s  club,  highbush  cranberry, 
salmonberry,  blueberries,  and  bearberry.  Bear  use  of  the  stream 
courses  for  salmon  and  berries  continues  into  fall.  With  the 
arrival  of  frost  and  early  snows  in  late  fall,  the  berry  crop 
diminishes,  and  bear  feeding  activity  becomes  a clean-up  of  avail- 
able foods  where  anything  edible  is  consumed:  pogue,  dead  grass, 

and  occasional  late-spawning  red  or  silver  salmon  carcasses 
(Clark,  1957).  This  type  of  feeding  continues  until  bears  seek 
out  denning. 


Denning  occurs  about  mid-November.  The  onset  of  denning, 
apparently  triggered  by  low  temperatures  and  diminished  food 
sources,  begins  when  animals  move  upland  to  select  den  sites. 
Previous  bear  denning  studies  on  Kodiak  Island  disclosed  that 
81  percent  of  the  dens  were  located  in  the  1,000  to  2,500-foot 
altitudinal  range  (Lentifer  et  al.,  1972). 
northern  exposures  in  sub-alpine  locations 
with  alder,  willow,  grass,  and  deep  snow, 
suitable  for  digging  are  a major  criterion 
According  to  the  AEIDC  report,  about  33  percent  or  16,500  acres  of 
the  primary  impact  area  is  denning  habitat.  Approximately  49,000 
acres  of  the  secondary  impact  area  is  usable  denning  habitat.  The 
lower  Terror  River  Valley  includes  some  of  the  best  denning  habitat 
of  the  entire  region,  as  reflected  by  the  high  density  of  recorded 
dens . 


Preferred  sites  have 
on  steep  slopes  covered 
Also,  soil  conditions 
for  den  site  selection. 


Mountain  Goat 


The  range  of  mountain  goat  in  Alaska  extends  from  the 
southeas ternmost  tip  of  Alaska,  north  along  the  entire  coast 
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of  Cook  Inlet;  inland;  and  then  north  almost  to  Mount  McKinley 
in  central  Alaska  ( ADFG , 1973).  Mountain  goats  were  introduced 
by  FWS  in  the  Ugak  Bay-Hidden  Basin  drainage  basin  of  Kodiak 
Island  in  1952-53  (Plate  3-2).  The  original  transplant  of  13 
goats  has  expanded  to  an  estimated  current  population  of  150  to 
200  animals  (DFG,  1977)  which  are  now  concentrated  in  the  Crown 
Mountain  region,  about  4 miles  southeast  of  Terror  Lake. 


In  a study  during  the 
AEIDC,  with  assistance  from 
tain  goat  populations  to  fur 
cularly  those  used  for  winte 
assess  the  overall  mountain 
Terror  Lake  Project.  Invest 
helped  to  delineate  mountain 
The  1980  survey  was  derived 
made  by  these  entities.  Res 
about  70  mountain  goats  now 
River  areas  as  part  of  their 


months  of  March  to  August,  1980, 
the  FWS  and  the  DFG,  surveyed  moun- 
ther  define  seasonal  ranges,  parti- 
ring and  kidding  activity,  and  to 
goat  habitat  in  the  vicinity  of 
igations  conducted  in  1979  also 
goat  ranges  in  the  project  area, 
from  an  analysis  of  observations 
ults  of  this  survey  indicated  that 
utilize  Kizhuyak  River  and  Terror 
annual  range. 


There  are  two  principal  distinct  groups.  The  Terror 
River  group,  comprised  of  about  15  animals,  ranges  between  the 
mountains  west  of  Terror  Lake  in  the  winter  and  early  summer  and 
the  Mt.  Glottof  area  in  the  summer.  The  second  group  of  about 
50  animals  ranges  between  the  Hidden  Basin-Wild  Creek  area,  where 
they  winter  with  other  individuals,  and  the  western  escarpment  of 
the  upper  Kizhuyak  River  south  of  Falls  Creek,  which  they  occupy 
during  the  summer.  The  range  west  of  Terror  Lake  and  the  upper 
Kizhuyak  range  are  also  utilized  as  kidding  areas  for  each  of  the 
two  groups,  respectively.  South-facing  sheltered  slopes  below 
precipitous  rocky  terrain  are  preferred  kidding  areas.  Intermit- 
tent observations  suggest  that  a small  group  of  as  many  as  10 
individuals  inhabits  isolated  pockets  of  suitable  range  within  the 
Watchout  Creek-Pestchani  Creek-Elbow  Mountain  area  throughout  the 
year.  Distribution  observed  in  the  1980  study  was  similar  to  that 
recorded  by  others  in  recent  years  (Smith,  1974-79). 


Interior,  1981,  reports  that  the  goat  population  on  Kodiak 
Island  is  expanding  and  well  below  the  carrying-capacity  of  the 
range,  thus  loss  of  any  habitat  is  more  serious  on  the  long  term 
basis . 

Sitka  Black-tailed  deer 

Sitka  black-tailed  deer,  which  were  first  introduced  to 
Kodiak  Island  in  1934,  are  abundant  within  the  project  area. 

The  home  range  of  the  Sitka  deer  on  the  island  is  usually  small, 
but  during  the  year,  most  of  the  habitat  types  that  provide  food 
are  sought  out  by  the  deer  as  they  make  vertical  migrations 
from  sea  level  to  alpine  areas  in  response  to  climatic  conditions 
and  the  availability  of  food.  During  the  summer,  forbs,  such  as 
fireweed,  which  grows  abundantly  from  sea  level  to  subalpine 
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Plate  3-2.  Mountain  goat  (Source:  FWS) . 
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elevations,  are  heavily  used  for  browse.  As  fall  arrives,  the 
deer  generally  migrate  from  the  high  elevations  to  feed  on  the 
remaining  succulent  vegetation  at  lower  elevations.  As  fall 
progresses,  shrubs  such  as  wild  rose,  elderberry,  and  willow 
become  the  important  food  sources  in  the  deer's  diet.  During 
the  winter  months,  highbush  cranberry,  willow,  elderberry,  and 
ferns  become  the  primary  food  sources. 

Deer  are  hunted  to  supplement  the  food  supply  of  local 
residents.  Harvest  of  deer  on  Kodiak  Island  has  varied  from 
600  to  2,000  animals  per  season,  depending  upon  population 
density  levels.  A 5-month  season  and  a liberal  bag  limit 
provide  ample  hunting  opportunity  for  local  hunters.  Most 
hunting  is  confined  principally  to  easily  accessible  areas 
so  that  deer  are  lightly  harvested  in  areas  away  from  Kodiak's 
road  system. 

Deer  occupy  the  upper  reaches  of  the  Terror  Lake  drainage 
primarily  in  summer  and  early  fall.  They  winter  in  the  lower 
Terror  and  Kizhuyak  River  drainages,  generally  below  500  feet 
elevation.  Deer  harvest  in  the  project  area  during  the  1977 
hunting  season  was  about  136  animals  ( DFG , 1979). 

Interior  (1981),  reports  that  during  the  four  previous 
years,  the  winters  have  been  extremely  mild,  thus  the  deer 
population  has  increased,  partially  in  response  to  the  increased 
availability  of  winter  forage.  In  more  severe  winters  which  are 
normal  in  Kodiak  Island,  winter  range  may  become  more  limited  and 
intensively  used  by  deer. 

Beaver 

In  1929-31,  23  beaver  were  transported  to  the  island  and 
released  into  its  lakes  and  streams.  Presently,  beaver  can  be 
found  in  suitable  habitat  throughout  the  island,  including  the 
Terror  and  Kizhuyak  River  drainages.  Watchout  Creek  in  the 
Kizhuyak  drainage  contains  the  most  significant  sign  of  beaver 
inhabitation.  An  abundance  of  abandoned  beaver  dams,  channels, 
and  lodges  are  in  evidence  along  the  Terror  River. 

Birds 


Kodiak  Island  supports  a diversity  of  waterfowl  as  well 
as  pelagic  and  shore  birds  (Macintosh,  1978).  Although  no  major 
waterfowl  production  areas  occur  in  the  project  area,  the  deltas 
of  both  the  Terror  and  Kizhuyak  Rivers,  in  addition  to  the  numerous 
small  inland  lake  and  marsh  areas,  provide  suitable  habitat  for 
numerous  bird  species.  Dabbling  ducks  that  have  been  observed 
within  the  project  area  and  are  common  throughout  the  island  are: 
pintail  (Anas  acuta),  American  widgeon  (Anas  amer icana ) , green- 
winged teal  (Anas  crecca),  blue-winged  teal  ( Anas  discors ) , black 
duck  (Anus  rubripes ) , and  mallard  (Anas  platyrhynchos  platyrhynchos ) . 
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Bay  diving  ducks  that  have  been  reported  from  the 
project  area  are:  goldeneye  ( Bucephala  clangula  amer icana ) , 

bufflehead  (Bucephala  albeola ) , greater  scaup  ( Aythya  mar ila 
neartica) , Barrow's  goldeneye  ( Bucephala  islandica ) , and  harle- 
quin duck  ( Histr ionicus  histr ionicus ) . During  the  winter, 

Terror  and  Kizhuyak  Bays  provide  appropriate  offshore  water 
for  such  sea  diving  ducks  as  the  old  squaw  ( Clangula  hyemal is ) , 
common  eider  ( Somater ia  moll iss ima ) , king  eider  ( Somater la 
spectabil is ) , white-winged  scoter  ( Melanitta  deglandi ) , 
common  scoter  (Melanitta  nigra ) , and  surf  scoter  ( Melanitta 
perspic illata ) * Fish  eating  ducks,  such  as  the  common 
merganser  ( Mergus  merganser ) and  the  red-breasted  merganser 
( Mergus  serrator ) nest  on  the  island. 

Several  species  of  geese  inhabit  the  island.  Except 
for  brant,  these  geese  feed  mostly  on  land,  and  can  be  found 
in  grassy  marshes  or  open  fields  with  available  food  sources. 

Almost  the  entire  population  of  the  Emperor  goose  ( Philac te 
canagica ) is  restricted  to  the  Bering  Sea  region,  except  2,000 
to  3,000  that  winter  along  Kodiak  Island.  In  addition,  Canadian 
geese  ( Branta  canadensis ) , black  brant  ( Branta  bernicla  nigricans ) , 
Lesser  snow  geese  ( Chen  hyperborea ) , and  white-fronted  geese 
( Anser  albif rons  frontalis ) are  transient  visitors  to  the  island, 
while  the  whistling  swan  ( Qlor  columbianus ) occurs  uncommonly  as 
a summer  resident. 

Shorebirds  observed  in  the  project  area  include  plover 
(Charadr ius  semipalmatus ) , spotted  sandpiper  ( Actitis  macular ia ) , 
and  the  least  sandpiper  ( Cal idris  minut ilia ) . 

Passerine,  or  song  birds,  consisting  of  about  53  species, 
are  one  of  the  largest  bird  groups  on  the  island.  Some  of  the 
more  common  song  birds  that  thrive  on  the  abundant  seeds,  insects, 
and  grubs  of  the  project  area  are:  common  redpoll  ( Carduelis 

f lammea ) , pine  grosbeak  ( Pinicola  enucleator ) , kinglet  ( Regulus 
satrapa ) , winter  wren  ( Troglodytes  troglodytes ) , dipper  ( Cinclus 
mex icanus ) , brown  creeper  ( Certhia  f amil iar is ) , and  chickadee 
( Parus  atricapillus ) . Wilson's  warbler  (Wilsonia  pusilla ) and 
the  winter  wren  were  common  in  old-growth  stands  of  cottonwood 
along  the  Terror  and  Kizhuyak  Rivers. 

Raptors 


During  the  summer  of  1980,  AEIDC  conducted  raptor  nesting 
surveys  to  determine:  (1)  the  number  of  active  and  inactive 

bald  eagle  nesting  platforms  in  the  project  area;  (2)  the  number 
of  young  eagles  produced  from  each  nest;  and  (3)  the  use  of  the 


3-33 


Terror  Lake  basin  for  nesting  and  as  a migratory  route  or  staging 
area  for  raptors.  AEIDC  (1980)  found  a total  of  15  bald  eagle 
(Hal iaeetus  leucocephalus ) nests  and  three  rough-legged  hawk 
( Buteo  lagopus ) nests  were  located  in  the  project  area.  Eight 
of  the  bald  eagle  nests  were  active,  producing  12  young.  These 
nests  were  located  along  the  Kizhuyak  and  Terror  Rivers,  Buskin 
Lake,  and  along  Kizhuyak  Bay. 

The  majority  of  eagle  nests  observed  within  the  project 
area  were  located  in  large  cottonwood  trees  and  were  usually 
located  less  than  1 mile  from  salt  water  along  a freshwater  lake 
or  river.  No  nests  were  found  along  the  mountainous  portion  of 
the  proposed  powerline  route  or  access  road. 

Two  rough-legged  hawk  nests  were  located  on  steep  cliffs 
near  Terror  Lake,  and  a third  was  found  on  a cliff  face  in  the 
pass  between  Falls-Shotgun  Creeks  and  Terror  Lake;  all  of  the 
nests  were  active  and  contained  a total  of  six  young-of -the-year . 

The  AEIDC  (1980)  survey  also  observed  immature  bald  eagles 
and  an  immature  golden  eagle  ( Aquila  chrysaetos ) . 

3. 1.4. 3 Endangered  or  Threatened  Species 

In  a letter  filed  September  7,  1979,  FWS  reported  that 
there  are  currently  no  known  endangered  or  threatened  species, 
or  species  proposed  for  listing  as  endangered  or  threatened, 
inhabiting  the  Terror  Lake  area  or  Kodiak  Island  in  general. 

FWS  stated,  however,  that  it  would  reconsider  its  report  if 
new  information  indicates  the  presence  of  endangered  or  threat- 
ened species  or  species  subsequently  listed.  By  letter  dated 
March  24,  1980,  FWS  reported  that  the  endangered  American  pere- 
grine falcon  had  been  observed  as  a migrant  on  Kodiak  Island 
and  may  be  a possible  winter  resident  as  well. 

The  northern  bald  eagle  population  in  Alaska  is 
relatively  large,  and  these  eagles  have  not  been  declared 
endangered  or  threatened,  as  has  the  bald  eagle  in  the  lower 
48  states.  Two  Federal  laws,  the  Bald  and  Golden  Eagles  Act 
and  the  Migratory  Bird  Treaty  Act,  provide  protection  for 
these  eagles,  as  well  as  for  their  nesting  trees. 

3.1.5  Land  Uses 

3.1. 5.1  Existing  Uses 

Existing  land-use  patterns  on  Kodiak  Island  have  been 
established  principally  because  the  island  is  almost  entirely 
Federally  owned.  The  Kodiak  National  Wildlife  Refuge  presently 
contains  about  1,815,000  acres  that  are  devoted  to  wildlife 
management  purposes,  and  is  administered  by  FWS.  Most  of  the 
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northeastern  portion  of  the  island  is  administered  by  BLM,  and 
contains  about  310,000  acres  within  the  public  domain,  of  which 
102,000  acres  are  considered  suitable  for  livestock  grazing. 

The  City  of  Kodiak  occupies  about  1,200  acres  of  the  northeast 
coast,  which  is  used  for  residential,  commercial,  and  industrial 
purposes.  Another  35,000  acres  are  dedicated  to  military  func- 
tions at  the  USCG  base,  located  about  6 miles  southwest  of  the 
City  of  Kodiak.  On  the  southwestern  portion  of  the  island,  the 
Karlux  Native  Lands  occupy  about  27,000  acres. 

3.1.5. 2 Kodiak  National  Wildlife  Refuge 

Kodiak  Island  has  long  been  recognized  for  its  unusual 
wildlife,  most  notably  the  Kodiak  brown  bear.  Following  inhabi- 
tation of  the  island  by  non-natives,  conflicts  between  the  Kodiak 
brown  bear  and  humans  began  to  occur.  As  the  human  population  of 
the  island  expanded,  commercial  and  agricultural  interests  began 
to  place  heavy  demands  on  the  island's  natural  resources.  By 
1925,  sport  and  commercial  hunting,  and  Government-supported 
hunting  to  protect  the  interests  of  the  livestock  and  fishing 
industries,  had  reduced  the  population  of  brown  bear  to  very  low 
levels.  Further  reduction  in  the  population  could  conceivably 
have  eliminated  the  brown  bear  from  the  island.  Concerned  groups 
then  sought  to  protect  the  bear  from  extinction  on  the  island. 

To  protect  and  preserve  the  natural  feeding  and  breeding  ground 
of  the  Kodiak  brown  bear  and  other  wildlife  located  on  the  island. 
President  Franklin  D.  Roosevelt  established  the  Kodiak  National 
Wildlife  Refuge  in  1941  by  Executive  Order  8857. 


The  newly  created  refuge  contained  about  1.9  million 
acres,  and  included  Uganik  Island,  as  well  as  most  of  Kodiak 
Island,  except  for  the  Karluk  Indian  Reservation.  On  May  9, 

1958,  Public  Land  Order  1634  amended  Executive  Order  8857,  to 
modify  operation  of  the  refuge  by  closing  the  1-mile  strip  of 
land  along  the  shoreline  west  of  the  mountain  to  the  refuge  for 
homesteading  and  excluding  certain  Indian  lands  from  the  refuge, 
and  returning  the  northeastern  portion  of  Kodiak  Island  to  the 
public  domain  (Figure  3-9).  This  legislative  action  reduced  the 
total  acreage  of  the  refuge  by  about  85,000  acres.  More  recently, 
under  provisions  of  the  Alaska  Native  Claims  Settlement  Act  of 
December  18,  1971  (P.L.  92-203),  five  native  villages  have  been 
certified  on  the  refuge  lands,  with  the  potential  to  convey  over 
320,000  acres  of  refuge  lands  to  Alaskan  Native  Corporations. 
However,  native  lands  within  the  Refuge  would  remain  subject  to 
rules  and  regulations  applicable  to  the  Refuge.  Should  this 
conveyance  be  consummated,  the  size  of  the  refuge  could  be 
effectively  reduced  by  about  13  percent  from  its  present  size. 


Public  Law  96-487,  December  2,  1980,  the  Alaska  National 
Interest  Lands  Conservation  Act,  Section  303(5)  added  approxi- 
mately 50,000  acres  of  public  lands  on  Afognak  and  Ban  Islands 
to  the  Kodiak  National  Wildlife  Refuge. 
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Current  management  objectives  on  the  refuge  are  as 
follows:  (1)  to  preserve  and  protect  wildlife  habitat  so  as 

to  maximize  the  abundance  and  diversity  of  big-game  animals 
compatible  with  range-carrying  capacity;  (2)  to  assure  pre- 
servation and  protection  of  spawning-rearing  habitat  for 
anadromous  and  resident  fish  populations;  (3)  to  preserve 
habitat  used  by  migratory  bird  populations;  (4)  to  increase 
wildlife-oriented  recreation  consistent  with  sound  conserva- 
tion principles;  (5)  to  foster  non-mission-oriented  economic 
and  social  benefits  to  individuals,  communities,  and  regions 
in  the  State  that  does  not  detract  from  wildlife  and  related 
environmental  benefits;  (6)  to  establish  and  preserve  in 
their  natural  state  selected  areas  for  reference  observations, 
scientific  study,  and  specialized  recreation;  (7)  to  preserve 
and  make  available  historic,  scientific,  and  aesthetic  sites 
and  objects;  (3)  to  maintain  wildlife  populations  at  desired 
levels;  and  (9)  to  reserve  wildlands  sufficient  to  represent 
natural  ecosystems  where  there  is  a minimum  disturbance  to 
wildlife  and  needs  of  wild  things. 

An  8c3, 000-acre  portion  of  the  refuge,  the  Mount  Glottof 
Research  Natural  Area,  was  designated  in  1975  by  the  Director 
of  the  FWS.  The  goal  of  management  for  this  natural  area  is 
to  maintain  it  in  as  near  a natural  ecological  condition  as 
possible,  and  to  protect  it  against  activities  that  directly 
or  indirectly  modify  natural  ecological  processes  or  alter 
the  type  or  features  being  preserved. 

Other  national  wildlife  refuges  in  the  region  include 
the  1.7  million-acre  Kenai  National  Moose  Range  on  the  Kenai 
Peninsula;  the  6,439-acre  Tuxedni  National  Wildlife  Refuge 
near  the  head  of  Cook  Inlet;  the  256,000-acre  Semidi  National 
Wildlife  Refuge,  100  miles  to  the  southwest;  the  415,000-acre 
Izembek  National  Wildlife  Range,  220  miles  southwest  at  the 
tip  of  the  Alaska  Peninsula;  the  10,500-acre  Simeonof  National 
Wildlife  Refuge  in  the  Shumagin  Archipelago;  and  the  2.7- 
million-acre  Aleutian  Islands  National  Wildlife  Refuge  that 
extends  1,100  miles  southwest  from  the  tip  of  the  Alaska 
Peninsula.  P.L.  96-487  also  made  additions  to  several  existing 
refuges  in  the  region. 

3.1. 5.3  Existing  Recreation  Resources 

No  recreational  facilities  are  located  in  the  immediate 
project  area.  A variety  of  recreational  facilities  have  been 
developed  on  inhabited  portions  of  the  island,  and  are  described 
in  detail  in  the  Kodiak  Island  Borough  Comprehensive  Parks  and 
Recreation  Plan  (1978). 
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3. 1.5.4  Agriculture 

Current  agricultural  activity  throughout  the  islands 
consists  mostly  of  cattle  ranching,  sheep  raising,  and  local 
vegetable  gardening  practiced  on  a small  scale.  In  addition 
to  problems  of  transportation  and  marketing,  environmental 
factors  make  growing  conditions  marginal. 

Northeastern  Kodiak  Island,  an  area  of  307,200  acres, 
contains  101,860  acres  considered  suitable  for  grazing.  The 
remaining  acreage  is  barren  or  inaccessible  to  livestock.  As 
of  January  1973,  137,190  acres  of  this  area  were  under  grazing 
leases . 

3.1.5. 5 Forest  Resources 

The  forests  in  the  vicinity  of  Kodiak  Island  are  unique 
in  two  respects:  they  are  young,  and  they  consist  almost  entirely 

of  Sitka  spruce.  These  forests,  located  primarily  north  of  the 
City  of  Kodiak  on  the  adjacent  Afognak  and  Spruce  Islands,  are 
350  to  400  years  old,  and  are  advancing  southwesterly  at  a rate 
of  about  1 mile  per  century.  Cottonwood  trees  growing  along  the 
streams  and  rivers  are  the  only  forest  species  within  the  project 
area . 

3. 1.5.6  Mineral  Resources 

Because  of  the  inaccessibility  of  most  of  the  area 
lying  within  the  mineral  belts,  it  has  been  estimated  that  less 
than  20  percent  of  Kodiak  Island  has  been  adequately  prospected. 
Extensive  field  work  would  be  required  to  confirm  the  presence 
of  significant  ore  deposits  and  to  evaluate  their  commercial 
potential.  The  Refuge  is  closed  to  mining. 

Lode  deposits  containing  gold,  silver,  copper,  lead, 
tungsten,  zinc,  and  possible  chromium  occur  in  mineral  belts 
along  the  southwestern-northeastern  half  of  the  island  but  few 
have  been  mined.  Placer  gold  has  been  prospected  and  mined 
along  many  of  the  beaches.  Three  potential  petroleum  provinces 
surround  the  island  group.  Small  amounts  of  coal  underlie  local 
areas  along  the  Gulf  of  Alaska.  Sand  and  gravel  deposits  occur 
in  lowlands  and  along  major  streams. 

Most  of  the  better  quality  sand  and  gravel  deposits  are 
in  the  southwesterly  portion  of  Kodiak  Island  and  are  far  distant 
from  the  major  development  in  the  Kodiak  urban  area.  There  are 
sand  and  gravel  deposits  along  rivers  and  beaches  accessible  from 
Kodiak’s  road  system,  however;  these  are  mined,  and  concrete  and 
asphalt  are  produced  and  used  in  the  Kodiak  area. 
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3.1. 5.7  Energy  Resources 
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The  wind  power  potential  of  Alaska  is  very  large  and 
represents  an  untapped  energy  resource.  The  locations  along 
the  Gulf  of  Alaska  coast  offer  an  excellent  laboratory  for 
studies  of  wind  power  potential,  since  the  wind  blows  hard  in 
this  region  most  of  the  time. 

The  Kodiak  Island  area  lies  between  three  separate 
sedimentary  petroleum  provinces  or  basins.  The  Alaska 
Department  of  Natural  Resources  estimated  (1972)  speculative, 
recoverable  reserves  of  2.4  billion  barrels  of  oil  and  17.5 
trillion  cubic  feet  of  gas  offshore. 

The  U.S.  Department  of  the  Interior  has  selected  approxi- 
mately 7.4  million  acres  on  the  outer  continental  shelf  near 
Kodiak,  most  of  which  lies  to  the  east  and  north  of  the  archi- 
pelago, for  intensive  environmental  analysis  preparatory  to 
lease  sales  for  petroleum  exploration.  The  Cook  Inlet/Shel ikof 
Strait  Sale  No.  60  is  currently  scheduled  for  September,  1981; 
highest  industry  interest  is  centered  on  areas  west  of  Afognak 
and  Shuyak  Islands  and  is  also  scattered  in  various  blocks  in 
Lower  Cook  Inlet  proper.  The  Western  Gulf  Sale  - Kodiak  No.  61 
is  currently  scheduled  for  April,  1983;  highest  industry  interest 
is  centered  on  areas  directly  east  and  southeast  of  the  City  of 
Kodiak . 

3.1.6  Socioeconomic  Factors 
3. 1.6.1  Demographic  Considerations 

The  population  centers  nearest  to  the  project  area  are 
Kodiak,  Port  Lions,  and  the  USCG  Station.  These  three  communi- 
ties contain  approximately  75  percent  of  the  total  Kodiak  Island 
population.  Small  native  villages,  farms  scattered  along  the 
coast,  and  areas  just  outside  Kodiak  city  limits  account  for  the 
remaining  population  (Kodiak  Island  Borough,  July  1979). 
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The  two  major  factors  causing  fluctuations  in  population 
were  changes  at  the  military  installation  and  the  1964  earthquake. 
In  1965,  the  U.S.  Navy  reduced  the  population  of  its  facility  at 
Kodiak  from  2,292  to  1,512.  In  1972,  USCG  took  control  of  the 
Kodiak  station  from  the  Navy,  and  the  population  was  reduced  from 
1,243  to  601.  From  1972  to  1976,  USCG  has  gradually  increased  the 
number  of  personnel  to  866  in  1976  (Application,  Exhibit  W).  The 
1964  earthquake  caused  substantial  in-migration  of  construction 
workers  through  1969  and  subsequent  out-migration  after  the  com- 
pletion of  rebuilding.  Migration  has  also  been  influenced  by  the 
fishing  industry.  The  civilian  population  has  increased  from 
6,034  in  1964  to  8,500  in  1976. 

The  most  probable  civilian  population  growth  scenario 
for  Kodiak  Island  is  an  overall  annual  growth  rate  of  3 percent, 
with  urban  Kodiak  growing  at  an  annual  rate  of  4.5  percent  and 
rural  Kodiak  at  an  annual  rate  of  2.5  percent.  The  forecast  for 
rural  Kodiak  assumes  no  in-migration.  These  figures  were  derived 
from  the  State's  average  annual  rate  of  in-migration  of  1.3  per- 
cent and  the  long-term  net  rate  of  natural  increase  of  2.5  percent. 
Population  projections  through  the  year  2000  that  are  based  on 
these  growth  rates  are  shown  in  Table  3-4. 

Three  factors  were  not  considered  in  the  forecast:  the 

potential  impact  of  oil  Eield  development  on  the  outer  conti- 
nental shelf  near  Kodiak;  the  potential  effect  of  an  expanded 
bottom  fishing  industry  which  has  recently  begun  near  Kodiak; 
and  large  fluctuations  in  the  staffing  of  the  USCG  Station. 

The  population  forecast  contained  in  Table  3-4,  therefore, 
should  be  considered  a long-term  estimate  only.  As  the  past 
history  of  Kodiak  has  shown,  unpredictable,  natural,  and  man- 
made events  have  caused  wide  population  fluctuations  that 
have  made  short-term  projections  of  observed  growth  rates 
unreliable . 

3. 1.6. 2 Economic  Factors 

The  economy  of  Kodiak  Island  is  primarily  based  on  an 
active,  year-round  fishing  industry;  to  a lesser  extent  on 
local  government,  and  on  military  activities  at  the  USCG  Station. 
Cattle  raising  and  timber  harvesting  are  also  important  secondary 
industries.  Salmon  and  crab  fishing  industries  have  reached 
maximum  development  with  existing  techniques,  but  the  increased 
exploration  of  bottom  fish  and  the  200-mile  limit  could  expand 
the  economy.  There  also  exists  a potential  for  economic  growth 
due  to  petroleum  exploration  on  the  outer  continental  shelf. 

The  Kodiak  fishing  industry  includes  not  only  the  fishing 
fleet,  which  is  the  largest  in  Alaska,  but  also  an  important 
processing  industry.  Kodiak's  fishing  fleet  harvests  many  types 


Table  3-4 


Civilian  population  projections,  Kodiak  Division 
1977  to  2000.  1/ 


Year 

Kodiak 
Divis ion*2/ 

Rural 

Kodiak **3/ 

Urban 

Kodiak 

1977 

8,827 

2,915 

5,912 

1980 

9,887 

3,143 

6,744 

1985 

11,942 

3,563 

8,379 

1990 

14,425 

4,039 

10,386 

1995 

17,424 

4,579 

12,845 

2000 

21,046 

5,191 

15,855 

1/  Source: 

Staff,  based  on 

Applicant's  Table  W- 

2-12, 

Exhibit  W. 

2/  Kodiak  1964  to  1976  rate  of  natural  increase  and  Alaska 
State  1964  to  1976  rate  of  in-migration. 

3/  1974  Kodiak  Island  Borough  census  and  Kodiak  1964  to 

1976  rate  of  natural  increase;  assumes  no  net  in- 
migration  for  rural  Kodiak. 
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of  fish,  but  the  mainstay  of  the  industry  is  salmon  and  king 
crab.  The  largest  concentration  of  men  and  equipment  are 
engaged  in  the  harvest  of  shellfish.  In  1974,  Kodiak's  catch 
of  all  shellfish  was  worth  more  than  $28  million  to  fishermen 
and  approximately  $214  million  retail.  Kodiak  is  consistently 
among  the  top  three  ports  in  the  United  States  in  the  value  of 
fish  landed. 

The  second  major  section  of  the  economy  is  government, 
primarily  Federal,  with  the  USCG  Station  being  the  major 
part.  Goverment  employment  tends  to  have  a stabilizing  effect 
on  the  local  economy  by  counteracting  the  changes  in  seasonal 
industries.  In  1976,  the  USCG  Station  employed  866  people. 

The  base  currently  spends  about  $15  million  a year  on  salaries, 
operating  expenses,  and  capital  improvements. 

Commercial  timber  resources  exist  on  the  northern  portions 
of  Kodiak  Island  and  the  islands  north  of  Kodiak.  In  the  past, 
the  timber  was  used  for  only  local  purposes.  Harvest  of  the 
timber  on  the  northeast  portion  of  Afognak  Island,  began  in 
November  1975.  Approximately  19  square  miles  of  spruce  would 
eventually  be  harvested,  producing  some  332  million  board-feet 
of  lumber  worth  approximately  $7  million. 

In  1975,  the  estimated  dollar  value  of  different  types 
of  construction  activity  in  the  City  of  Kodiak  ($7,420,000 
total)  included  $2,490,000  for  industry;  $3,695,000  for 
business;  $967,000  for  home  building;  $85,000  for  religion; 
$156,000  for  schools;  and  $27,000  miscellaneous  (Application's 
Exhibit  W) . 

3.1.6. 3 Employment  and  Earnings 

Based  on  data  from  the  U.S.  Department  of  Commerce, 
Kodiak's  economy  produced  6,004  jobs  in  1977,  the  last  year 
for  which  data  are  available.  The  distribution  of  employment 
by  industry  groups  on  Kodiak  Island  in  1967  and  1977  is  shown 
in  Table  3-5.  Table  3-6  shows  the  income  attributable  to 
major  industry  groups. 

Between  1970  and  1974,  Kodiak  experienced  an  employment 
growth  rate  of  26  percent.  Two  important  factors  that  may 
influence  the  future  of  Kodiak's  economy  are  oil  exploration 
of  the  outer  continental  shelf  and  the  expansion  of  Kodiak's 
fishing  grounds.  Discovery  and  development  of  oil  in  the 
vicinity  of  Kodiak  Island  would  dramatically  increase  economic 
activity  in  Kodiak.  Recent  commercial  interest  has  been  shown 
by  local  fishing  fleets  in  deep-water  (bottom)  fish,  including 
cod,  ocean  perch,  pollock,  mackerel,  and  flatfish  other  than 
halibut.  In  the  past,  most  commercial  fishing  activity  for 
these  fish  have  been  by  the  Japanese  and  Russians. 
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Table  3-5.  Employment  change  by  major  industry  groups,  Kodiak 

Division,  1969-1977.  (Source:  Department  of  Commerce, 

1979)  . 


Average  yearly 

employment  2/  Change  in  employment 


Industry  group 

19  6 9 

1977 

1969-1977 

Ag . serv. , for. , 
fish,  and  other  3/ 

249 

573 

+ 324 

Manufacturing 

808 

1,659 

+ 8 51 

Retail  trade 

263 

529 

+ 266 

Cons  truct ion 

85 

211 

+ 126 

Services 

198 

469 

+ 271 

Transportation  and 
public  utilities 

205 

202 

- 3 

Government : 

Federal,  civilian 

474 

493 

+ 19 

Federal,  military 

1,765 

837 

-928 

State  and  local 

426 

634 

+ 208 

Number  of  proprietors 

29  6 

260 

- 36 

Other  4/ 

62 

137 

+ 75 

Total  employment 

4,831 

6,004 

1/ 

Source : 

Department  of  Commerce, 

1979. 

2/ 

Includes 

both  full-  and  part-time 

workers . 

3/ 

Includes  number  of  jobs  held  by  U 
for  international  organizations. 

.S.  residents  working 

4/ 

Includes 
and  real 

mining,  wholesale  trade, 
estate . 

finance,  insurance. 
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Table  3-6.  Labor  and  proprietor's  income  by  major  industry 
Kodiak  Division,  1977  (thousands  of  dollars)  1/ 


Industry  group 

Income 

Percentage 

Ag . serv. , for. , 

fish,  and  other  2/ 

$19,110 

19.4% 

Manufacturing 

23,199 

23.5 

Retail  trade 

7,730 

7.9 

Construction 

7,343 

7.5 

Services 

6,630 

6.  7 

Transportation  and 
public  utilities 

5,241 

5.  3 

Government : 

Federal,  civilian 

6,615 

6.7 

Federal,  military 

8,506 

8.6 

State  and  local 

11,796 

12.0 

Other  3/ 

2,404 

2.4 

Total  Income 

$98,624 

100.0% 

1/  Source:  U.S.  Department  of  Commerce,  1979. 

2/  Includes  number  of  jobs  held  by  U.S.  residents  working 
international  organizations. 


for 


3/  Includes  mining,  wholesale  trade,  finance,  insurance,  and 
real  estate. 
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3. 1.6. 4 Housing 

Housing  for  the  maximum  work  force  of  about  225  would  be 
provided  at  a proposed  construction  camp  located  at  the  head  of 
Kizhuyak  Bay,  near  the  jetty.  Hence,  there  would  be  no  impact 
on  housing  in  Kodiak,  where  housing  is  expensive  and  in  short 
supply. 

3.1. 6. 5 Local  Government 

Since  the  proposed  construction  camp  would  be  isolated 
from  the  City  of  Kodiak,  no  local  government  services  should 
be  impacted  during  construction.  The  camp  is  expected  to  be 
self-sufficient.  During  the  3-year  construction  period,  the 
contractor  could  have  equipment  at  the  site  for  2 years,  worth 
$3,000,000,  and  for  1 year,  worth  $1,000,000.  Annual  property 
tax  is  1 percent,  which  would  yield  a total  of  $70,000  income 
for  the  Borough  of  Kodiak  during  the  3-year  construction  period. 
The  revenues  should  more  than  cover  any  public  service  costs. 

3 . 1 . 6 . 6 Utilities 

At  present,  electrical  power  for  the  KEA  system  is 
supplied  by  diesel-powered  generators  and  power  for  the  USCG 
Station  by  a mixture  of  diesel-powered  generators  and  diesel 
burning  steam  turbines.  The  two  systems  are  operated  inde- 
pendently. 

3.1. 6. 7 Transportation 

The  primary  means  of  transportation  to  the  project  site 
would  be  by  boat.  All  heavy  equipment  and  supplies  would  be 
brought  by  boat  to  the  landing  area  at  the  head  of  Kizhuyak 
Bay,  although  some  personnel  and  light  equipment  may  be  trans- 
ported by  helicopter  or  seaplane.  Access  roads  would  lead  from 
the  landing  area  to  construction  sites. 

The  City  of  Kodiak  is  linked  by  air  to  Anchorage  with 
two  flights  daily,  plus  two  additional  flights  weekly  via 
Homer;  to  Seattle-Tacoma  with  direct  flights  daily  during 
Apr il-October  and  four  flights  weekly  during  November-March. 

By  sea,  the  Southwestern  Alaska  Marine  Highway  System  serves 
Kodiak  10  months  of  the  year. 

Kodiak  is  linked  with  the  island's  six  native  villages 
with  two  flights  daily.  In  addition,  three  air  taxi  and 
charter  services  operate  out  of  Kodiak,  linking  it  with  the 
villages,  the  Alaska  Peninsula,  and  other  outlying  areas. 
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Within  the  Kodiak  urban  area,  which  has  no  municipal 
transportation  system,  a tour  bus  operates  during  the  summer 
season.  The  area  is  also  served  by  two  taxi  companies  and 
four  automobile  rental  agencies. 

3.1.7  Visual  Resources 


With  the  exception  of  the  eastern  end  of  the  proposed 
transmission  line  corridor,  which  is  rural  with  some  minor 
development  consisting  of  abandoned  weapon  magazines  and  ware- 
houses, project  lands  are  wild  in  character  with  a simple, 
rugged,  and  austere  landscape  quality  that  is  typical  of  most 
of  the  island.  The  topography  is  steep,  primarily  unforested 
where  a patchwork  of  brush  and  meadow  predominate.  Foot  travel 
in  most  areas  is  extremely  difficult,  which  makes  air  or  boat 
travel  almost  a necessity.  This  degree  of  inaccessibility 
renders  the  project  area  relatively  insulated,  subsequently 
uninhabited,  and  consequently  roadless,  with  little  landscape 
variety. 

Additional  information  relative  to  a discussion  of 
visual  resources  in  the  project  area  can  be  found  in  Exhibits 
V and  W of  KEA ” s Application  for  License,  December  1978,  and 
AEIDC’s  "An  Assessment  of  Environmental  Effects  of  Construc- 
tion and  Operation  of  the  Proposed  Terror  Lake  Hydroelectric 
Facility,  Kodiak,  Alaska,"  November  1979.  The  applicable 
material  contained  in  these  documents  is  incorporated  herein 
by  reference. 

3.1.8  Cultural  Resources 


The  Applicant  has  conducted  two  reconnaissance  archeo- 
logical surveys  and  one  intensive  survey  of  the  proposed 
project  (Righter,  1979;  Righter  and  Jordan,  1980;  Yarborough, 
1979).  All  direct  and  indirect  impact  areas  have  been  inven- 
toried, with  the  exception  of  approximately  5 miles  of  trans- 
mission corridor  between  Buskin  Lake  and  the  proposed  powerhouse 
site,  and  one-half  mile  of  access  road  near  the  project  campsite 
on  Kizhuyak  Bay.  The  locations  which  were  not  inventoried  were 
characterized  by  rugged  terrain  and/or  heavy  vegetation  for  the 
most  part,  were  difficult  to  access,  and  possessed  only  a low- 
potential  for  finding  archeological  or  historic  sites. 

Two  archeological  sites,  49-KOD-138  and  49-KOD-190 
(Alaska  DNR,  1979),  both  located  along  the  coastline  of  Kizhuyak 
Bay,  were  the  only  cultural  properties  inventoried  within  these 
direct  and  indirect  impact  areas.  Test  excavations  conducted 
by  the  Applicant  (Righter  and  Jordan,  1980)  indicated  that 
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49-KOD-190  contains  significant  information  about  the  prehistoric 
Koniag  Period  ( A. D . 1100-1763)  on  Kodiak  Island,  and  possibly  the 
later  occupation  of  the  earlier  Kachemak  Period  (100  B.C.-A. D. 
1100).  The  site  appears  to  have  been  a seasonal  camp  for  taking 
salmon,  and  was  occupied  a number  of  years. 

Test  excavations  at  49-KOD-138  indicated  that  this  site 
has  been  severely  impacted  by  wave  action,  slumping,  and  erosion. 
The  site  appears  to  have  also  been  a seasonal  camp  for  taking 
salmon,  and  occupied  during  the  Koniag  Period. 

The  Keeper  of  the  National  Register  of  Historic  Places 
has  determined  that  site  49-KOD-190  is  an  eligible  property  for 
the  National  Register.  Staff  and  the  Alaska  State  Historic 
Preservation  Officer  (SHPO)  have  concurred  that  site  49-KOD-138 
is  not  an  eligible  property. 

The  SHPO,  the  Applicant’s  archeological  contractor,  and 
Staff  have  concurred  that  inventory  of  the  unsurveyed  portions 
of  the  project  area  would  not  likely  yield  any  additional  arch- 
eological or  historic  sites,  and  that  inventory  of  these  locations 
is  unnecessary. 

3.2  TERROR  RIVER  DEVELOPMENT  - ALTERNATIVE  1 

3.2.1  Aquatic  and  Terrestrial  Environment 

Alternative  1 would  effect  similar  natural  resources 
previously  discussed  in  Section  3.1,  with  the  exception  that 
the  proposed  powerhouse’s  location  in  the  Terror  River  Valley 
would  eliminate  any  impacts  to  the  natural  environment  of  the 
Upper  and  Lower  Kizhuyak  River  and  Kizhuyak  Bay.  Thus  the 
environment  of  the  Terror  River  and  its  natural  resources 
would  be  effected  to  a greater  degree.  In  addition.  Alterna- 
tive 1 would  also  require  development  of  an  access  road  from 
tidewater  on  Terror  Bay  up  the  valley  to  Terror  Lake,  and 
the  development  of  a construction  workers  camp  and  docking 
facilities  near  the  mouth  of  Terror  River,  thereby  affecting 
more  of  the  resources  of  the  Kodiak  National  Wildlife  Refuge 
than  that  predicted  for  the  proposed  project. 

3.2.2  Cultural  Resources 

The  Terror  Lake  portion  of  this  alternative  was 
inventoried  during  the  archeological  survey  conducted  for  the 
Terror  Lake  Project.  No  cultural  resources  were  discovered  in 
this  area. 
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An  archeological  survey  has  not  been  conducted  for  the 
proposed  location  of  other  project  components.  Based  upon 
cultural  resources  inventories  for  the  Terror  Lake  Project,  and 
elsewhere  on  Kodiak  Island,  it  seems  likely  that  any  archeological 
or  historic  sites  that  may  exist  here  would  be  located  primarily, 
if  not  wholly,  along  or  near  the  coast  (cf.  Clark,  1974,  1979; 
Clark  and  Milan,  1974;  Hrdlicka,  1944;  Righter  and  Jordan,  1980; 
U.S.  Department  of  the  Interior,  1980a). 

3.3  BAUMANN  CREEK  PROJECT  - ALTERNATIVE  2 

3.3.1  Aquatic  Environment 

The  Baumann  Creek  drainage  basin  originates  on  the  north- 
east portion  of  Kodiak  Island,  about  9 miles  east  of  the  head  of 
Terror  Bay  and  about  5.0  miles  north  of  Terror  Lake.  The  basin 
is  aligned  in  a northwest  - southeast  direction,  with  a drainage 
of  about  18  square  miles  at  the  proposed  dam  site.  The  lower 
Baumann  Creek  supports  runs  of  pink  salmon  which  are  limited  to 
the  lower  portion  of  the  creek,  its  tributaries,  and  intertidal 
areas.  The  upper  portion  of  the  creek  is  characterized  by  a 
series  of  impassable  falls  and  rapids.  Pink  salmon  and  Dolly 
Varden  may  occur  as  far  upstream  as  the  limit  of  migration. 

DFG  (1980)  reported  that  during  a 7-day  aerial  survey  in  July 
and  August  1979,  up  to  23,725  pink  salmon  were  counted  at 
either  the  mouth  or  the  intertidal  zone  of  Baumann  Creek. 

3.3.2  Terrestrial  Environment 


The  occurrence  of  vegetational  and  wildlife  species, 
previously  discussed  in  Section  3.1,  is  generally  applicable 
to  the  Baumann  Creek  Project  as  well.  Specifically,  the  major 
valleys  adjacent  to  the  lower  Terror  River,  that  is  Baumann, 
Falls  Creek,  and  Consternation  Creeks,  comprise  some  of  the 
best  bear  habitat  of  Kodiak  Island  and  support  densities 
comparable  to  those  of  the  Karluk  and  Uganik  drainages 
(AEIDC,  1980c).  Baumann  and  Falls  Creeks  drainages  include 
favorable  food  resources  - alpine  benches,  abundant  berry 
growth,  adjacent  salmon  resources,  and  spring  feeding  areas 
of  the  riparian  zone  that  are  essential  to  the  bears.  The 
lower  portion  of  the  Falls  Creek  drainage,  although  steep, 
provides  a good  soil  mantle  and  natural  rock  crevices  that 
favor  high  bear  denning  density.  AEIDC  (1980c)  reported  that 
11  bear  dens  were  located  and  at  least  50  observations  of  bears 
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were  made  within  the  Baumann-Falls  Creeks  drainages.  The 
Baumann  Creek  area  is  also  heavily  utilized  by  bears  during 
summer-fall  movements  along  traditionally  used  trails,  and  for 
spring  movements  from  high  alpine  feeding  areas  to  mid-elevation 
feeding  areas. 

3.3.3  Cultural  Resources 

An  archeological  survey  has  not  been  conducted  of  project 
facilities  proposed  for  this  alternative.  Based  upon  cultural 
resources  inventories  elsewhere  on  Kodiak  Island,  it  seems  likely 
that  any  archeological  or  historic  sites  that  would  occur  here 

would  be  located  along  or  near  the  coast  (cf.  references  in  3.2.1). 

3.4  WIND  POWER  - ALTERNATIVE  3 

Spruce  Island,  just  offshore  of  Kodiak  Island,  to  the 
north  of  the  City  of  Kodiak,  and  possibly  other  nearby  islands, 
may  have  the  potential  to  site  large  wind  turbines.  The  south- 
west end  of  Spruce  Island  is  close  enough  to  Kodiak  Island  that 

the  transmission  of  electrical  power  could  be  accomplished  with- 
out underwater  cable.  The  wind  speed  averages  about  14  mph  at 
low  levels  and  approaches  unobstructed  from  the  northeast  during 
the  winter  peak  load  season.  An  evaluation  of  wind  energy  poten- 
tial in  the  Cook  inlet  of  Alaska,  made  by  the  Battelle  Memorial 
Institute  in  1980,  however,  indicates  that  site  selection  for 
large  wind  turbine  clusters  would  require  thorough  documentation 
of  the  wind  characteristics  at  a specific  site,  because  of  the 
influence  these  characteristics  would  have  on  the  economics, 
operations,  and  service  life  of  the  wind  turbine  (Hiester,  1980). 

Wind  prospecting  strategy  could  be  used  by  a utility  such 
as  KEA  to  determine  specific  locations  near  Kodiak  for  each  wind 
turbine  cluster.  This  strategy  may  consist  of  the  following 
steps : 

1.  The  KEA  utility  service  area  would  be  screened  for 
potential  high-wind-power  areas  with  available  land  in  reason- 
able proximity  to  existing  transmission  or  generation  facilities. 

2.  Potential  high-wind  areas  identified  in  previous 
reconnaisances  would  be  screened  and  a number  of  potential 
candidate  sites  identified. 

3.  Inspections  would  be  made  of  each  potential  candi- 
date site.  Some  sites  would  be  eliminated  during  this  step 
because  of  inaccessibility,  soil  or  terrain  conditions,  or 

if  site  examination  and  measurements  indicate  excessive  and 
frequent  turbulence  or  wind  shear. 
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4. 

merited  and 
assessment 


The  candidate  site  screening 
sufficient  measurements  made 
of  the  v/ind  resources. 


steps  would  be  instru- 
to  make  an  economic 


5.  Specific  locations  for  each 
mined,  estimates  of  the  cluster  output 
and  the  installation  of  machines  would 


turbine  would  be  deter- 
characteristics  made, 
proceed . 


Since  wind  power  is  in  the  formative  stage,  experience 
with  initial  installation  would  be  critical  in  evaluating 
current  siting  approaches  and  in  defining  the  crucial  charac- 
teristics of  good  wind  turbine  sites. 

3.4.1  Cultural  Resources 

It  is  not  possible  to  determine  whether  any  archeological 
or  historic  sites  would  be  affected  by  the  project.  Site-specific 
information  is  not  available  for  the  location  of  wind-generation 
turbines  and  transmission  corridor.  Further,  no  archeological 
surveys  have  been  conducted  of  any  possible  impact  areas  to 
assess  impacts  on  cultural  resources  which  would  result  from 
construction  and  operation  of  the  project. 


3.5  NON-STRUCTURAL  ALTERNATIVES  - ALTERNATIVE  4 

Implementation  of  the  non-s tructural  alternatives 
discussed  in  Section  2.4  would  in  effect  maintain  the  status- 
quo  of  the  natural  environment. 

3.6  NO  ACTION  ALTERNATIVE  - ALTERNATIVE  5 

Implementation  of  the  no  action  alternative  discussed 
in  Section  2.4  would  in  effect  maintain  the  status-quo  of  the 
natural  environment. 
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4.  ENVIRONMENTAL  IMPACTS  OF  THE  PROPOSED  ACTION , AND  ALTERNA- 

TIVES t MITIGATIVE  MEASURES  PROPOSED , AND  UNAVOIDABLE  ADVERSE 
IMPACTS 

4.1  TERROR  LAKE  DEVELOPMENT  - PROPOSED  ACTION 

4.1.1  Aquatic  Environment  - Construct ion , Operation , and 
Maintenance 

4. 1.1.1  Beneficial  and/or  Adverse  Impacts 
Water  Quality 

Construction  of  the  proposed  project  would  adversely 
impact  the  water  quality  of  Terror  Lake , Terror  and  Kizhuyak 
Rivers,  Falls,  Shotgun  and  Rolling  Rock  Creeks,  and  Terror  and 
Kizhuyak  Bays.  Increased  levels  of  suspended  sediment  and  tur- 
bidity and  increased  rates  of  sedimentation  would  result  from 
construction  of  haul  roads,  powerhouse,  tailrace,  power  tunnel, 
Terror  Lake  Dam,  and  Terror  Lake  intake. 

During  the  construction  period,  the  levels  of  suspended 
sediment  and  turbidity  in  the  Terror  and  Kizhuyak  basins  would 
depend  on  particular  activities  and  prevailing  climatic  condi- 
tions. The  highest  levels  of  turbidity  in  the  Kizhuyak  River 
would  be  expected  during  construction  of  the  powerhouse  and 
tailrace.  The  construction  of  Falls,  Shotgun,  and  Rolling  Rock 
Creeks  diversion  structures  would  also  increase  turbidity  above 
ambient  levels.  Construction  and  utilization  of  the  proposed 
access  road  from  Kizhuyak  Bay  to  Terror  Lake  would  probably  be 
responsible  for  the  most  chronic  production  of  turbidity  in  the 
Kizhuyak  Basin  during  the  entire  construction  period. 

Construction  of  Terror  dam  and  Terror  Lake  intake  struc- 
ture, and  the  initial  filling  of  the  Terror  Reservoir  would  all 
act  to  increase  the  levels  of  suspended  sediment  in  the  Terror 
basin.  Turbidity  related  to  the  intake  structure  would  probably 
be  limited  to  the  area  immediately  surrounding  the  construction, 
due  to  the  lentic  nature  of  the  area,  and  probably  would  not 
impact  the  Terror  River  below  the  dam.  Construction  of  the  dam 
would  result  in  the  highest  levels  of  suspended  sediment  in  the 
Terror  River,  although  the  incidence  of  highly  turbid  waters 
would  depend  upon  storm  events.  Inundation  of  the  580  acres 
would  also  increase  the  available  nutrient  supply  of  the  Terror 
basin.  The  oligotrophic  nature  of  the  system  would  possibly  be 
altered  by  an  increase  in  primary  production;  however,  the  trophic 
status  of  the  reservoir  would  return  to  pre-project  conditions 
as  the  available  nutrients  were  lost  to  Terror  Lake  sediments  or 
transported  to  Terror  Bay. 
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Construction-related  impacts  would  involve  the  erosion 
of  exposed  soils  almost  exclusively.  Increases  in  sediment 
loading  to  both  the  Terror  and  the  Kizhuyak  systems  would  be 
expected  from  the  proposed  project  during  the  summer  season 
(May  through  October).  Little  increase  in  the  suspended  sedi- 
ment load  would  be  expected  during  the  winter  (November  through 
April)  from  reduced  runoff.  Because  of  the  precipitous  nature 
of  both  the  Terror  and  Kizhuyak  Basins,  the  sediment  produced 
during  construction  would  probably  move  rapidly  to  the  delta 
areas  of  both  rivers,  where  the  majority  of  deposition  would 
occur. 


Operation  of  the  proposed  Terror  Lake 
impact  Terror  Bay,  Terror  Lake,  Terror  River 
Kizhuyak  Bay,  Kizhuyak  River  above  and  below 
and  Shotgun,  Falls,  and  Rolling  Rock  Creeks, 
be  directly  related  to  changing  flow  regimes 
and  fluctuating  surface  elevations  in  Terror 


Project  would 
below  the  dam, 
the  powerhouse, 
Impacts  would 
in  the  two  basins 
Lake . 


Terror  Lake  Reservoir  would  have  an  operating  range  from 
elevation  1,250  to  1,383  feet,  providing  78,000  acre-feet  of 
active  storage.  The  reservoir  would  be  operated  so  that  minimum 
pool  would  be  reached  during  April  or  May  immediately  before  the 
spring  runoff  begins.  The  reservoir  would  be  filled  during  the 
peak  summer  flows.  Operation  through  the  winter  months  would 
drop  the  surface  level  until  the  spring  thaw,  when  the  process 
would  begin  again. 


Surface  level  fluctuations  would  tend  to  increase  the 
suspended  sediment  load  delivered  to  Terror  Lake  due  to  the 
exposure  of  sediments  to  erosive  factors.  Due  to  the  winter 
freeze  and  snow  cover  during  this  period  when  the  sediment 
would  be  exposed,  and  the  quick  reservoir  recharge  during 
spring  runoff,  it  would  be  unlikely  that  the  increased  sedi- 
ment loading  to  Terror  Lake  would  be  of  any  nature  other  than 
a short-term  seasonal  occurrence.  Any  slight  increase  in  sus- 
pended sediment  that  may  be  attributable  to  this  action  would 
be  limited  and  would  rapidly  settle  into  the  volume  of  Terror 
Lake . 


The  proposed  133-foot  increase  in  lake  depth  would  impact 
the  thermal  regime  of  Terror  Lake.  At  present.  Terror  Lake  is 
probably  fluctuating  from  year  to  year,  relative  to  climatic 
conditions,  from  a dimictic  (thermal  stratification  during  winter 
and  summer)  to  a cold-monomict ic  (thermal  stratification  only 
during  the  winter)  state.  In  the  dimictic  mode,  summer  surface- 
water  temperatures  would  be  elevated,  due  to  the  development  of 
an  epilimnion,  and  produce  a relatively  warmer  downstream  release 
approaching  53.6°F  in  August.  During  years  of  slight  or  no 
summer  thermal  stratification,  releases  to  Terror  River  under 
existing  conditions  would  be  somewhat  cooler. 
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The  ratio  of  volume  to  surface-area  for  the  Terror  Lake 
Reservoir  would  approximately  double  with  the  increase  of  sur- 
face elevation  from  1,250  to  1,383  feet.  The  increased  depth 
and  rapidly  varying  volume  to  surface-area  ratio  would  affect 
the  thermal  characteristics  of  the  reservoir.  Simons,  Li,  and 
Associates,  Inc.  (SLA,  1980,  and  SLA,  1981)  modeled  the  impact 
of  project  operations  on  the  thermal  characteristics  of  the 
Terror  Lake  Reservoir.  Figure  4-1  shows  the  pre-  and  post- 
project conditions  projected  by  SLA.  Generally,  temperature 
profiles  were  similar  for  pre-  and  post-project  conditions. 

Water  temperatures  at  the  elevation  1,240  feet,  outlet  portal 
for  releases  to  Terror  River  and  the  project  intake  structure 
for  discharges  to  the  Kizhuyak  would  be  decreased  during  the 
summer  and  increased  during  the  winter  under  project  operation. 

Figure  4-2  depicts  the  expected  project-related  change 
in  water  temperatures  of  the  discharge  from  Terror  Lake  for  the 
summer  stratification  period.  The  maximum  temperature  decrease 
in  summer  releases  from  elevation  1,240  feet  would  occur  in  July, 
when  the  existing  discharge  from  Terror  Lake  reaches  approximately 
50°  to  52°  F.  With  the  project  in  operation  the  release  would  be 
approximately  43°F,  or  nearly  a 9°F  drop  in  temperature.  Releases 
from  the  1,240-foot  level  would  not  be  expected  to  exceed  approxi- 
mately 46°F  to  48°F  at  any  time  during  the  summer.  Winter  releases 
from  the  1,240-foot  level  would  be  maintained  at  approximately  39°F, 
due  to  inverse  stratification  under  ice  cover,  whereas  existing 
lake  discharge  and  stream  temperatures  would  be  expected  to  range 
from  32°  to  34°F.  As  the  volume  of  39°F  water  was  consumed  by 
project  operation  and  released  to  Terror  River,  colder  water  would 
be  introduced  to  both  of  these  discharges. 

Colder  water  released  from  the  outlet  portal  (1,240  feet 
msl)  during  the  summer  would  not  significantly  alter  the  water 
temperature  in  the  lower  4 miles  of  the  Terror  River,  for  two 
reasons.  First,  the  difference  between  the  temperature  of  the 
water  released  from  the  portal  and  the  surface  water  tempera- 
tures would  be  expected  to  diminish  as  the  discharge  moved 
downstream,  due  to  the  amelioration  of  ambient  air  temperatures. 
Second,  portal  discharges,  which  would  be  minimal  during  the 
summer,  would  be  mixed  with  warmer  Terror  Lake  surface  spill 
from  June  through  October  at  normal  water  years,  as  well  as 
tributaries  to  the  downstream  reaches  of  Terror  River. 

Outflow  from  the  portal  during  January  through  May  would 
be  expected  to  increase  water  temperatures  in  the  upper  Terror 
River  by  as  much  as  5°F.  Again,  ambient  air  temperatures  and 
tributary  dilution  would  be  expected  to  ameliorate  this  impact 
as  the  discharge  moved  downstream.  Tributary  inflow  would  not 
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Figure  4-1.  Pre-project  temperature  stratification  for  Terror  Lake  during 
1980  and  expected  post-project  temperature  stratification  of 
the  proposed  project  reservoir  (Source:  SLA,  1980a). 


TEMPERATURE  (°c) 
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Figure  4-2  • Representation  of  seasonal  temperature  regimes 
of  the  present  surface  discharge  from  Terror 
Lake,  and  the  proposed  reservoir  discharge  from 
the  outlet  portal,  at  elevation  1,240  feet  (Source:  Staff). 
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be  large  daring  this  period;  thus,  the  increase  in  temperature 
over  pre-project  conditions  would  be  expected  to  extend  farther 
down  the  Terror  River.  SLA  (1980a)  projected  that  portal  dis- 
charges during  the  winter  would  result  in  as  much  as  a 2°F 
increase  near  the  mouth  of  Terror  River.  In  general,  the 
proposed  project  would  not  be  expected  to  alter  the  seasonal 
variation  of  water  temperature  in  the  lower  Terror  River. 

The  Kizhuyak  River  at  river  mile  3.5  would  also  receive 
discharge  from  approximately  the  1,240-foot  elevation  of  the 
Terror  Lake  Reservoir.  The  volume  of  powerhouse  discharge  would 
not  be  expected  to  exceed  200  cfs  during  a normal  water  year, 
although  this  level  of  discharge  would  significantly  increase 
the  Kizhuyak  River  discharge,  as  measured  at  the  mouth,  during 
much  of  the  year.  Thus,  the  discharge  from  the  powerhouse  would 
have  an  appreciable  role  in  determining  the  seasonal  temperature 
patterns  in  the  lower  Kizhuyak. 

Discharges  at  the  powerhouse  would  follow  a seasonal 
temperature  pattern  similar  to  those  presented  in  Figure  4-2 
for  the  elevation  1,240-foot  reservoir  release.  SLA  (1980a), 
in  their  discussion  of  project  impacts  on  the  Kizhuyak  River 
water  temperature,  concluded  that  post-project  conditions 
would  result  in  increased  water  temperatures  from  August 
through  March.  The  projected  increase  would  be  less  than  2°F 
during  much  of  this  period,  going  from  46°F  to  approximately 
48°F  in  August  and  September,  with  a maximum  increase  of 
approximately  4°F  occurring  in  December  through  February  when 
water  temperatures  normally  approach  34°F.  The  projected 
increases  would  be  expected  to  diminish  as  the  discharge  moved 
down  through  the  3.5  miles  of  river  below  the  powerhouse,  much 
in  the  manner  described  for  the  Terror  River.  Spring  and  early 
summer  temperatures  would  not  be  affected  by  project  discharge. 

AEIDC  (1980b)  studied  the  relationship  of  surface  water 
temperatures  to  intragravel  water  temperature  in  both  the  Terror 
and  Kizhuyak  Rivers.  AEIDC  found  that  intragravel  temperatures 
varied  both  seasonally  and  diurnally  with  the  surface  water 
temperatures  in  the  mainstem  portions  of  the  rivers.  Thus,  any 
change  in  surface  water  temperatures  related  to  project  opera- 
tions would  be  expected  to  result  in  similar  perturbations  of 
intragravel  temperatures.  Generally,  the  impact  of  the  project 
on  intragravel  water  temperatures  would  be  limited  to  a slight 
increase  in  the  Kizhuyak  River,  with  a maximum  increase  of 
approximately  4°F  during  December  through  February,  and  an 
approximate  2°F  increase  in  the  Terror  River  for  the  same 
period . 
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Tables  4-1  and  4-2  show  the  SLA  (1981)  projected 
change  in  intragravel  water  temperatures  in  the  lower  reaches 
of  the  Terror  and  Kizhuyak  Rivers.  These  pre-  and  post-project 
comparisons  were  based  on  average  water  year  conditions  for  the 
Kizhuyak  River,  and  the  maintenance  of  Terror  River  instream 
flow  requirements  agreed  to  by  the  Applicant  and  reproduced  in 
Appendix  G.  In  general,  SLA  concluded  that  the  maximum  intra- 
gravel water  temperature  difference  between  pre-  and  post- 
project conditions  in  the  downstream  reach  ( R7 ) of  the  Terror 
River  would  vary  from  0°F  to  1.3°F  for  average  flow  conditions 
during  the  months  of  October  through  April.  Further,  the  maximum 
intragravel  water  temperature  difference  between  pre-  and  post- 
project conditions  in  the  downstream  reach  (R7)  of  the  Kizhuyak 
River  would  vary  from  0.7°F  to  1.4°F  for  average  flow  conditions 
when  the  powerhouse  discharge  is  assumed  to  be  approximately 
39°F  during  October  to  April. 

Instream  Flows 

Project  operations  would  result  in  an  increase  of  approxi- 
mately 110  percent  in  the  annual  discharge  of  the  Kizhuyak  River 
at  the  tailrace  (river  mile  3.5).  The  increase  in  annual  discharge 
would  be  approximately  61  percent  as  measured  at  the  Kizhuyak  gage, 
which  is  just  upstream  of  the  confluence  of  Watchout  Creek.  This 
increased  discharge  would  not  be  expected  to  impact  the  dynamics 
of  the  Kizhuyak  channel  morphometry. 

Discharges  at  or  near  bankfull  normally  determine  and 
maintain  channel  form  (Hynes,  1972).  Assuming  that  the  recurr- 
ence interval  for  bankfull  conditions  is  2.33  years  (Ruh-Ming  Li, 
of  SLA,  personal  communication),  and  using  the  flood  frequency 
curves  for  pre-  and  post-project  conditions  in  the  Terror  and 
Kizhuyak  River  (Appendix  C)  developed  by  SLA  (1980b),  the  calcu- 
lated bankfull  discharge  for  Terror  River  at  the  mouth  was  5,000 
cfs,  and  for  the  Kizhuyak  River  at  the  Kizhuyak  gage  was  3,500 
cfs.  Worst-case  (in  terms  of  sediment  transport  and  scouring 
potential)  project  operations  would  result  in  a decrease  of 
approximately  400  cfs  of  the  flow  in  the  Terror  River  and  an 
increase  of  approximately  200  cfs  in  the  Kizhuyak  River.  Reducing 
the  Terror  River  discharge  at  bankfull  stage  by  8 percent  would 
not  be  expected  to  significantly  alter  the  geomorphic  or  hydraulic 
characteristics  of  this  stream.  Likewise,  a 6 percent  increase  in 
discharge  at  bankfull  stage  would  not  be  expected  to  significantly 
impact  scouring  and  channel  movement  in  the  Kizhuyak  River.  Local 
scouring  at  the  tailrace  discharge  may  occur,  but  this  action 
would  be  of  limited  scope  and  duration,  and  would  result  in  a new 
equilibrium  between  streambed  gradient  and  discharge  in  this  area. 
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Table  4-1.  Simulated  intragravel  water  temperature  differences 

(AT  in  °C. ) between  pre-  and  post-project  conditions, 
during  an  average  water  year  in  selected  reaches  of 
the  Terror  River(R4,  R5,  R6,  R7 ) during  the  mainte- 
nance of  a minimum  discharge  as  measured  at  Terror 
Gage  1/  2/ 


J 

F 

M 

A 

M 

MONTH 

J 

J 

A 

S 

0 

N 

D 

Minimum 
Discharge 
(cf  s ) 

60 

60 

60 

100 

150 

3/  150 

150 

150 

150 

150 

100/60 

60 

R4  (AT) 

0.1 

0.4 

0.4 

0 

1.0 

0 

0.9 

0.7 

0 

0.1 

0.7 

0 

R5  (AT) 

0 

0.  3 

0.3 

0 

0.9 

0 

0.8 

0.7 

0 

0.2 

0.7 

0 

R6  (AT) 

0 

0.2 

0.1 

0 

0.1 

0.3 

0.9 

0.8 

0.2 

0.3 

0.6 

0 

R7  (AT) 

0 

0.  2 

0.1 

0 

1.1 

0.  5 

1.2 

0.  9 

0.  3 

0.3 

0.7 

0 

1/  Source:  Staff  from  SLA,  1981. 

2/  R4  through  R7  range  through  the  lower  4 miles  of  Terror  River 
to  the  intertidal  zone. 

3/  Temperatures  at  the  150  cfs  maintenance  flow  were  taken  from 
the  135  cfs  simulation. 


Table  4-2.  Simulated  intragravel  water  temperature  differences 

(AT  in  °C. ) between  pre-  and  post-project  conditions  in 
selected  reaches  of  the  Kizhuyak  River  (R3,  R4,  R5, 

R6,  R7 ) , measured  during  an  average  water  year  and 
with  a 4°C  discharge  from  the  powerhouse  1/  2/ 


J 

F 

M 

A 

MONTH 
M J 

J 

A 

S 

0 

N 

D 

R3 

(AT) 

1.3 

1.4 

0.8 

0 

-0.4 

0.1 

-0.6 

-1.3 

-1.5 

-0.7 

0.8 

1.4 

R4 

(AT) 

1.3 

1.4 

0.9  - 

-0.1 

-0.5 

0.1 

-0.6 

-1.3 

-1.5 

-0.6 

0.9 

1.4 

R5 

(AT) 

1.0 

1.3 

1.1  - 

-0.2 

-0.6 

0 

-0.5 

-1.0 

-1.6 

-0.6 

0.9 

1.0 

R6 

(AT) 

0.7 

1.0 

0.9 

0 

-0.7 

0.1 

-0.5 

-0.8 

-0.4 

-0.6 

0.7 

0.7 

R7 

(AT) 

0.5 

0.8 

0.6 

0.1 

-0.  2 

0 

-0.2 

-0.3 

-0.8 

-0.7 

0.4 

0.6 

1/ 

Source : 

Staff 

from 

SLA, 

1981. 

2/ 

R3 

through  R7 

range 

from 

the  powerhouse  to  the  intertidal  zone 

respect ively. 
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Operation  of  the  proposed  Terror  Lake  Project,  based  on 
the  report  by  AEIDC  (1981),  would  result  in  approximately  a 35 
percent  decrease  in  the  mean  annual  discharge  at  the  mouth  of 
Terror  River.  Figures  4-3  4-3  to  4-7  show  the  pre-  and  post- 
project flow  conditions  of  the  Terror  and  Kizhuyak  Rivers. 
Table  4-3  lists  the  projected  pre-  and  post-project  mean 
monthly  flows  for  seven  locations  on  the  Terror  and  Kizhuyak 
Rivers . 


The  greatest  percent  reduction  in  flows  related  to  the 
operation  of  the  proposed  project  would  occur  at  Falls,  Shotgun, 
and  Rolling  Rock  Creek,  where  diversion  structures  would  eliminate 
flows  in  these  three  systems  downstream  of  the  diversions.  This 
loss  would  also  reduce  flows  in  the  Upper  Kizhuyak  area,  upstream 
of  the  proposed  powerhouse,  by  approximately  41  percent.  Down- 
stream of  the  proposed  powerhouse  through  the  Dry  Channel  Reach, 
the  Kizhuyak  River  discharge  would  be  altered  significantly  from 
November  through  April,  when  flows  normally  drop  to  levels  ranging 
from  zero  to  20  cfs.  Powerhouse  discharge  would  maintain  winter 
flows  in  this  stretch  of  the  Kizhuyak  at  approximately  180  cfs. 

The  greatest  percent  increase  would  occur  at  the  tailrace  site 
where  mean  annual  flows  would  increase  by  approximately  110 
percent . 

Applicant  has  agreed  (Appendix  G)  to  release  water  from 
Terror  Lake  in  quantities  sufficient  to  ensure  continuous  minimum 
flows,  as  measured  at  Terror  Gage,  as  follows; 


Period  cfs 


November  16-March  31  60 
April  1 -April  30  100 
May  1-October  31  150 
November  1-November  15  100 


During  dry  water  years  (l-in-10  year  reoccurrence)  the  proposed 
schedule  of  minimum  flows  would  provide  significant  increases  in 
Terror  River  discharge  during  December  through  April  (approxi- 
mately 113  percent),  and  minimize  the  reduction  in  discharge 
during  July  through  September  from  approximately  a 59  percent 
reduction  to  a 40  percent  reduction).  Terror  River  flows  during 
an  average  water  year  would  be  significantly  decreased  during  May 
through  November,  but  not  appreciably  affected  or  only  slightly 
increased  (owing  to  the  minimum  flow)  during  February  through 
April.  Peak  monthly  flows,  which  normally  occur  during  June  and 
July,  would  be  reduced  by  approximately  49  percent  as  measured  at 
the  mouth  of  Terror  River. 
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Table  4-3.  Projected  pre-  and  post-project  mean  monthly  flows 
(cfs)  for  selected  locations  on  the  Terror  and  Kizhuyak  Rivers  1/ 


Site 

Status 

J 

F 

M 

MONTH 
A M 

J 

J 

A 

S 

0 

N 

D 

Upper 

Pre 

50 

39 

34 

77 

343 

614 

470 

318 

313 

234 

138 

59 

Terror 

Post 

43 

46 

43 

97 

201 

345 

287 

212 

203 

136 

83 

47 

Log 

Pre 

16 

12 

10 

34 

218 

482 

331 

196 

196 

126 

66 

19 
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Changes  in  the  hydrology  of  the  Terror  and  Kizhuyak 
systems  would  result  in  the  perturbation  of  the  physical 
habitat  (wetted  substrate,  depth,  and  velocity)  of  these  two 
rivers.  The  incremental  method  of  instream  flow  assessment, 
developed  by  the  U.S.  Fish  and  Wildlife  Service’s  Cooperative 
Instream  Flow  Service  Group  ( IFG ) , was  utilized  to  determine 
the  impacts  of  project-induced  hydrologic  changes  on  the 
weighted  useable  area  (WUA,  a measure  of  physical  habitat) 
of  the  Terror  and  Kizhuyak  Rivers  ( AEIDC , 1981).  Figure  4-8 
shows  the  stream  reaches  sampled  by  AEIDC. 

In  evaluating  project  impacts  on  the  availability  of 
spawning  habitat  for  pink  and  chum  salmon  in  the  lower  Terror 
River,  particular  attention  must  be  paid  to  average  and  low 
water  years  under  pre-  and  post-project  conditions.  This 
focus  is  necessary  since  project  withdrawals  from  the  Terror 
to  the  Kizhuyak  basin  would  further  reduce  discharge  during 
any  low  flow  conditions. 

The  Terror  Gage  site,  which  represents  approximately 
the  first  3,500  feet  of  the  Terror  River  above  the  mouth, 
is  extensively  utilized  for  spawning  by  pink  and  chum  salmon 
(AEIDC,  1981).  Within  the  range  of  normal  water-year  flows, 
the  co-species  optimum  discharge  (that  discharge  which  opti- 
mizes -maximizes  -WUA  for  more  than  one  species  and  more  than 
one  life  history  stage  concurrently)  for  pink  and  chum  salmon 
spawning  was  found  to  be  approximately  300  cfs  through  this 
reach.  Figure  4-3  shows  the  pre-  and  post-project  discharge 
for  an  average  water  year  and  a l-in-10  low  water  year,  and 
the  percent  of  co-species  optimum  WUA  (pink  and  chum  salmon 
spawning)  that  these  flows  would  provide.  Project  operation 
during  an  average  water  year  would  not  appreciably  impact 
co-species  WUA.  Pre-project  flow  conditions  during  a l-in-10 
low  water  year  would  closely  mimic  the  post-project  average 
water  year  in  both  discharge  and  percent  of  co-species  optimum 
WUA.  Post-project  l-in-10  low  water  year  conditions  would 
result  in  approximately  a 5 percent  reduction  of  co-species 
optimum  WUA  during  July,  August  and  September.  A maintenance 
flow  of  not  less  than  150  cfs  during  the  pink  and  chum  salmon 
spawning  period  (July  through  October)  would  allow  for  the 
conservation  of  approximately  92  percent  of  the  co-species 
optimum  WUA  for  spawning. 

The  Log  Jam  site,  which  represents  approximately  7,000  feet 
of  the  Terror  River  upstream  from  Terror  Gage,  is  utilized  by  pink 
and  chum  salmon  spawners  to  a lesser  degree  than  that  which  occurs 
in  the  downstream  reach  (AEIDC,  1981).  Substrate  is  principally 
large  gravel  and  small  cobble.  Co-species  optimum  discharge  for 
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Figure  4-8.  River  segment?  of  the  Terror  and  Kizhuyak  Rivera,  represented  by  study  sites 
of  the  instream  flow  analysis  (Source:  AEIDC,  1981). 
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pink  and  chum  salmon  spawning  was  found  to  be  approximately  250 
cfs.  Figure  4-4  shows  the  pre-  and  post-project  discharge  for  a 
mean  water  year  and  a l-in-10  low  water  year,  and  the  percent  of 
co-species  optimum  WUA  that  these  flows  would  provide.  Project 
operation  during  an  average  water  year  would  reduce  co-species 
WUA  during  July  through  October  by  as  much  as  approximately  30 
percent;  however,  approximately  70  percent  of  the  co-species 
optimum  would  be  conserved  from  July  through  September  under 
post-project  conditions.  Post-project  l-in-10  low  water  year 
conditions  would  result  in  up  to  approximately  a 50  percent 
reduction  in  co-species  WUA  when  compared  to  pre-project  condi- 
tions. A maintenance  flow  of  150  cfs  as  measured  at  Terror  Gage 
would  provide  for  approximately  49  cfs  in  the  Log  Jam  reach.  This 
discharge  would  conserve  approximately  37  percent  of  the  optimum 
pink  and  chum  salmon  spawning  WUA.  In  general,  project  operation 
would  result  in  diminished  spawning  habitat,  although  this  reach 
of  the  Terror  River  is  not  utilized  as  extensively  as  downstream 
reaches . 


The  Upper  Terror  site,  which  represents  approximately  2 
miles  of  the  Terror  River  upstream  from  the  Log  Jam  reach,  is 
not  utilized  by  chum  spawners  and  is  not  heavily  utilized  by 
pink  spawners  in  relation  to  the  Terror  Gage  reach.  A cobble 
to  boulder  substrate  dominates  this  reach.  Optimum  discharge 
for  pink  salmon  spawning  was  found  to  be  approximately  150  cfs. 
Figure  4-5  shows  the  pre-  and  post-project  discharge  for  a mean 
water  year  and  a l-in-10  low  water  year,  and  the  percent  of 
optimum  WUA  that  these  flows  would  provide.  Project  operation 
during  an  average  water  year  would  result  in  an  increase  from 
50  percent  to  82  percent  of  the  optimum  during  July.  Lesser 
increases  would  occur  during  August  through  October.  Post- 
project l-in-10  low  water  year  conditions  would  result  in  an 
increase  in  July  WUA;  however,  the  l-in-10  low  year  values  of 
WUA  fall  within  the  range  that  occurs  under  pre-project  condi- 
tions during  August  through  October.  A maintenance  flow  of  150 
cfs,  as  measured  at  Terror  Gage,  would  result  in  approximately 
118  cfs  in  the  Upper  Terror  reach.  This  discharge  would  conserve 
approximately  97  percent  of  the  optimum  pink  salmon  spawning  WUA. 
Project  operation  would  result  in  an  increase  in  the  available 
spawning  area  in  the  Upper  Terror  reach. 

Project  operations  would  not  appreciably  alter  the 
co-species  optimum  WUA  for  the  spawning  of  pink  and  chum  salmon 
during  average  water  years  in  the  Terror  River.  Project  opera- 
tions during  low  flow  conditions  would  result  in  some  reduction 
of  WUA  in  the  highly  utilized  spawning  area  of  the  lower  Terror 
River  and  a large  reduction  in  the  Log  Jam  reach.  A maintenance 
flow  of  150  cfs,  as  measured  at  Terror  Gage,  would,  however, 
minimize  any  reduction  of  spawning  habitat  in  both  reaches  of 
the  Terror  River. 
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Pink  and  chum  salmon  spawning  in  the  Kizhuyak  River  would 
also  be  affected  by  hydrologic  changes  related  to  project  opera- 
tion. As  in  the  Terror  River,  the  Upper  Kizhuyak  reach  would  have 
reduced  flows  under  post-project  conditions.  This  reduction 
requires  that  particular  attention  be  paid  to  average  water  year 
and  low  water  year  pre-  and  post-project  discharges.  Downstream 
of  the  powerhouse,  represented  by  Kizhuyak  Gage,  flows  would  not 
be  decreased  by  project  operation,  so  natural  low  flow  conditions 
would  not  be  expected  to  compound  project-related  impacts. 

The  Kizhuyak  Gage  site,  which  represents  approximately 
0.7  mile  of  the  lower  Kizhuyak  River,  is  utilized  for  pink 
and  chum  salmon  spawning  (AEIDC,  1981).  Co-species  optimum 
discharge  for  spawning  in  this  reach  was  found  to  be  approxi- 
mately 150  cfs.  Figure  4-6  shows  the  pre-  and  post-project 
discharge  for  an  average  water  year  and  the  percent  of  co- 
species optimum  WUA  that  these  flows  would  provide.  Project 
operation  during  an  average  water  year  would  increase  discharge 
during  July  through  October  by  approximately  29  percent.  A 
small  decrease  in  WUA  ranging  from  approximately  3 to  7 percent 
would  accompany  this  increased  discharge. 

The  Upper  Kizhuyak  site,  which  represents  approximately 
0.75  mile  of  the  Kizhuyak  River  above  the  proposed  powerhouse 
location,  is  utilized  for  pink  salmon  spawning  (AEIDC,  1981). 
Optimum  discharge  for  spawning  in  this  reach  is  approximately  80 
cfs.  Figure  4-7  shows  the  pre-and  post-project  discharge  for  an 
average  water  year  and  l-in-10  low  water  year,  and  the  percent 
optimum  WUA  that  these  flows  would  provide.  Project  operation 
during  an  average  water  year  would  result  in  an  increase  from  28 
percent  to  63  percent  of  optimum  spawning  WUA  during  July,  while 
operation  during  a l-in-10  low  water  year  would  result  in  an 
increase  from  69  percent  to  99  percent  of  optimum  spawning  WUA 
during  this  same  period. 

The  Dry  Channel  segment  of  the  Kizhuyak  River  is  a 2.25- 
mile  reach  between  the  Kizhuyak  Gage  and  the  Upper  Kizhuyak. 

Under  existing  conditions,  this  reach  loses  all  surface  flow 
during  the  winter  period.  Project  operation  would  result  in  this 
stretch's  receiving  a year-round  maintenance  flow  of  approximately 
175  cfs.  This  discharge  would  ensure  that  the  majority  of  spawning 
area  in  this  reach  of  stream  would  remain  inundated  through  the 
year,  thus  enhancing  the  probability  of  a successful  spawn. 

Project  operations  would  not  result  in  an  adverse  impact 
on  the  available  pink  and  chum  salmon  spawning  area  in  the 
Kizhuyak  River.  Some  enhancement  of  spawning  activities  may 
result,  however,  from:  (1)  decreased  flow  in  the  steep  gradient, 

large  substrate  Upper  Kizhuyak;  (2)  increase  flows,  which  would 
maintain  winter  surface  flow  in  Dry  Channel;  and  (3)  increased 
flows  in  the  low  gradient  Kizhuyak  Gage  area  during  natural  low 
flow  periods. 
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Fishery  Resources 

Construction  of  project  facilities,  access  roads,  and 
jetty  would  generate  some  suspended  solids  into  watercourses  of 
the  area,  but  would  not  adversely  affect  the  important  fishery 
resources  of  the  area.  The  greatest  potential  for  erosion  would 
occur  during  the  construction  of  the  16.9  miles  of  access  road 
from  the  jetty  to  Terror  Lake;  this  road  would  not,  however, 
cross  any  streams  containing  significant  salmon  resources.  The 
road  would  parallel  the  Kizhuyak  River,  but  would  remain  away 
from  the  River  above  the  flood  plain,  crossing  Falls  Creek  and 
a few  smaller  unnamed  creeks.  Other  major  construction  activi- 
ties, such  as  the  Terror  Lake  Dam,  the  powerhouse,  and  the  tail- 
race,  would  likely  generate  some  sediment  into  Terror  and 
Kizhuyak  Rivers,  but  this  would  not  likely  reach  adverse  levels 
in  areas  inhabited  by  fish.  The  hydrologic  regime  of  these 
streams  would  probably  flush  out  any  deposited  sediments  prior 
to  reaching  critical  deposition  levels. 

Construction  of  the  jetty  would  result  in  the  disturbance 
of  less  than  1 acre  of  subtidal  and  intertidal  sand  and  gravel 
habitat.  About  4,000  cubic  yards  (cy)  of  quarry  rock  would  be 
deposited  for  the  jetty,  and  about  3,600  cy  of  sand  and  gravel 
would  be  dredged  to  provide  suitable  depth  at  the  jetty.  During 
construction  and  dredging,  the  area  would  be  lost  as  suitable 
habitat  for  sculpin,  greenling,  pipefish,  gunnel,  and  for  juvenile 
pink  salmon  that  feed  in  inshore  areas.  Construction  activities 
could  disrupt  normal  movement  and  feeding  patterns  of  juvenile 
pink  salmon,  forcing  them  into  deeper  water  less  suitable  for 
feeding,  and  offering  less  protection  from  predators. 

The  major  effects  of  project  operation  on  fishery  resources 
would  be  associated  with  the  effects  of: 

(1)  changes  in  hydrologic  regimes  of  Terror  and  Kizhuyak 
Rivers  as  a result  of  the  diversion  of  Terror  Lake, 
Shotgun  Creek,  and  Falls  Creek  into  the  power  tunnel 
and  thence  into  the  Kizhuyak  River; 

(2)  changes  in  the  thermal  regimes  of  the  Terror  and 
Kizhuyak  Rivers  as  a result  of  the  release  of  hypo- 
limnetic  waters  from  Terror  Lake;  and 

(3)  possible  changes  in  the  chemical  characteristics  of 
the  Kizhuyak  River  as  a result  of  diversion  of  Terror 
Lake  waters. 
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Hydrologic  Effects,  The  impacts  of  flow  reduction  in 
Terror  River  and  increased  flow  in  Kizhuyak  River  were  inves- 
tigated by  the  Applicant,  as  previously  described,  using  the 
incremental  method  of  instream  flow  assessment  developed  by 
the  U.S.  Fish  and  Wildlife  Service's  IFG.  Field  studies  were 
conducted  by  the  Applicant's  consultant  from  March  to  October 
1980,  and  a final  report  on  the  results  of  the  IFG  studies  was 
filed  by  the  Applicant  in  April,  1981  ( AEIDC , 1981). 

Flow  reductions  in  the  upper  4 miles  of  the  Terror  River 
were  not  assessed  because  the  reach  contains  no  fish  populations. 
The  IFG  study  considered  changes  in  WUA  in  the  lower  4 miles  of 
river  for  spawning  of  pink,  chum,  and  coho  salmon  and  Dolly 
Varden,  and  rearing  of  fry  and  juvenile  coho  salmon  and  Dolly 
Varden.  Hydrologic  changes  in  the  Kizhuyak  River  were  assessed 
using  the  same  species  and  life  stages  as  described  above. 

Staff  analysis  concentrated  on  project  effects  on 
pink  and  chum  salmon  spawning,  since  these  species  occur  in 
the  greatest  numbers  in  both  drainages  and  are  of  greatest 
economic  importance  in  the  area  (Table  3-3).  As  discussed 
previously,  Terror  River  flows  during  project  operation  would 
result  in  a reduction  of  co-species  WUA.  Of  three  study  sites 
examined,  the  Log  Jam  site  would  experience  the  greatest 
reduction  in  WUA,  up  to  50  percent  during  August  and  September 
of  a l-in-10  low  water  year.  WUA  would  be  reduced  about  5 
percent  at  the  Terror  Gage  site,  and  would  be  similar  to  pre- 
project levels  at  the  Upper  Terror  site. 

These  reductions  would  likely  have  little  effect  on 
pink  and  chum  salmon  spawning  populations.  The  greatest 
reduction  in  WUA  (Log  Jam  site)  would  occur  in  an  area  only 
partially  utilized  by  spawning  salmon.  AEIDC  (1981)  assigned 
a utilization  factor  of  60  percent  to  the  Log  Jam  site,  indi- 
cating that  spawning  area  exceeds  the  number  of  fish  available 
to  use  it.  A reduction  of  this  area  would  thus  have  little 
effect  on  spawning.  Reduction  of  WUA  at  the  Terror  Gage  site 
(95  percent  utilization  factor)  could  have  more  serious  effects, 
although  it  might  only  result  in  the  shift  of  some  spawning 
activity  upstream  to  under-utilized  areas.  McNeil  (1966) 
indicated  that  spawning  pink  salmon  may  move  upstream  to  under- 
utilized areas  if  downstream  spawning  areas  become  overcrowded. 

Staff  did  not  conduct  a detailed  analysis  of  project 
effects  on  other  life  stages  of  salmon  or  other  resident  species 
in  the  Terror  River,  but  review  of  AEIDC  (1981)  indicates  that 
the  project  would  have  no  effect  or  possibly  enhance  conditions 
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for  these  life  stages  or  species.  Both  pink  and  chum  salmon  fry 
emigrate  from  freshwater  soon  after  emergence,  but  eggs  and  fry 
of  these  species  do  remain  in  the  gravel  through  the  fall  and 
winter  incubation  and  gravel  residence  periods.  The  Applicant's 
proposal  to  maintain  a minimum  flow  of  60  cfs  at  the  mouth  of 
the  Terror  River  would  result  in  higher  winter  flows  during  low- 
flow  years,  and  potentially  afford  greater  protection  to  redds. 
Lower  project  flows  during  the  spawning  season  would  result  in 
redd  construction  closer  to  'the  stream  channel,  with  the  potential 
for  greater  protection  at  the  60  cfs  minimum  winter  flow.  Com- 
bined fry  and  juvenile  rearing  WUA  for  coho  salmon  and  Dolly 
Varden  would  increase  slightly  in  an  average  flow  year,  indi- 
cating that  more  rearing  area  would  be  available. 


Staff  analysis  of  project  flows  on  the  Kizhuyak  River 
indicates  that  fish  populations  would  not  be  adversely  affected. 
Flow  reductions  at  the  Upper  Kizhuyak  study  site  would  result 
in  an  increase  in  pink  spawning  WUA  during  both  an  average  and 
l-in-10  low  water  year.  Increase  flows  downstream  of  the  power- 
house at  the  Kizhuyak  Gage  site  would  result  in  a small  decrease 
(7  percent)  in  WUA.  Provision  of  powerhouse  flows  to  the  Dry 
Channel  segment  of  the  river  during  the  winter  could  enhance 
fish  production  by  providing  protection  to  any  redds  constructed 
in  the  reach.  Project  flows  would  increase  rearing  WUA  for  fry 
and  juvenile  coho  and  Dolly  Varden  by  3.1  percent  and  7.7  percent, 
respectively,  during  an  average  water  year  ( AEIDC , 1981). 


Temperature  Effects.  As  previously  described,  temperature 
changes  would  be  greatest  in  the  Kizhuyak  River  downstream  of  the 
powerhouse  discharge.  These  changes  would  primarily  occur  from 
August  through  March,  with  increases  of  2°  to  4°F  at  the  tailrace 
and  up  to  2°F  at  the  river  mouth.  This  discharge  would  result 
in  warmer  river  temperatures  during  the  egg  incubation  period  of 
pink,  chum,  and  coho  salmon.  Intragravel  water  temperatures, 
although  paralleling  changes  in  river  temperatures  (AEIDC,  1981), 
would  be  less  than  4°F  warmer  than  existing  conditions. 

Warmer  temperatures  during  this  period  would  imply  that 
egg  incubation  and  fry  development  would  be  hastened,  resulting 
in  earlier  hatching  and  fry  emergence,  and  higher  fry  mortality 
due  to  premature  entry  into  marine  areas.  Assuming  that  intra- 
gravel temperatures  remained  at  the  maximum  (worse  case)  of  4°F 
warmer  from  December  through  March  (120  days),  this  would  add  a 
total  of  480  temperature  units  (TU's)  to  the  incubation  and 
development  period.  Although  this  would  appear  to  be  a signifi- 
cant increase  in  TU's,  such  an  increase  would  not  necessarily 
significantly  affect  timing  of  hatching  or  fry  emergence. 

Graybill  et  al.  (1979)  reported  that  TU's  required  for  egg  incu- 
bation and  yolk  sac  absorption  may  vary  according  to  the  mean 
water  temperature  during  development.  Experimental  studies  on 
the  development  rate  of  Skagit  River  pink,  chum,  and  coho  salmon 
indicated  that  at  higher  water  temperatures,  more  TU's  were 
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required  for  egg  incubation  and  yolk  sac  absorption.  Differences 
in  TU  requirements  were  noted  with  differences  in  mean  development 
temperatures  of  as  little  as  1°F.  Thus,  the  faster  development 
rate  at  warmer  temperatures  could  be  offset  by  higher  TU  require- 
ments, and  result  in  timing  of  fry  emergence  not  significantly 
different  from  existing  conditions. 


Temperature  of  the  powerhouse  discharge  would  range  from 
about  43°  to  47°F  during  the  pink  and  chum  spawning  period  in 


Evans  (1971)  reported 
of  pink  salmon  eggs 
be  required  for 
and  fry  deformities 
Andrew  and  Green 


the  Kizhuyak  River  (Figure  4-2).  Bailey  and 
that  experimental  studies  on  the  development 
indicated  that  temperatures  above  40°F  would 
normal  embryonic  development.  Egg  mortality 
increased  at  temperatures  of  40°F  and  lower. 

(1960)  reported  that  sockeye  salmon  eggs  experienced  mortality 
at  initial  incubation  temperatures  of  under  45°F.  Temperatures 
resulting  from  powerhouse  operation  are  not,  however,  expected 
to  significantly  affect  salmon  spawning  or  egg  incubation.  Modera 
tion  of  temperatures  would  occur  as  the  powerhouse  flow  mixes  with 
natural  river  flow,  which  would  comprise  a major  portion  of  the 
total  flow  downstream  of  the  powerhouse.  Downriver  spawning  areas 
which  are  most  heavily  utilized,  would  experience  the  smallest 
temperature  changes. 


The  relatively  minor  temperature  changes  predicted  in  the 
Terror  River  as  a result  of  releases  from  the  elevation  1,240-foot 
portal  would  not  adversely  affect  fish  populations.  The  greatest 
changes  would  occur  during  the  winter  months,  when  an  increase  of 
under  2°F  would  occur.  As  described  above  for  the  Kizhuyak 
River,  this  would  not  likely  affect  timing  of  hatching  or  fry 
emergence . 

Effects  on  Homing.  It  is  generally  believed  that  one  of 
the  mechanisms  used  by  adult  salmon  in  returning  to  its  home 
stream  is  the  use  of  its  olfactory  senses  and  memory  in  "smelling" 
the  chemical  characteristics  of  the  stream  that  were  imprinted 
during  its  seaward  migration  as  a smolt  (Wisby  and  Hasler,  1954; 
Oshima  et  al.,  1969).  The  diversion  of  waters  from  the  Terror 
River  Basin  to  the  Kizhuyak  River  could  change  the  chemical 
characteristics  of  the  Kizhuyak  River  water,  assuming  there  are 
differences  between  the  two  basins,  and  potentially  affect  salmon 
homing  to  the  river. 

Staff  analysis  indicates  this  would  not,  however,  be  a 
serious  impact.  In  an  average  water  year,  combined  flow  from 
Falls,  Shotgun,  and  Rolling  Rock  Creeks  (Kizhuyak  River  drainage) 
would  comprise  37  to  100  percent  of  the  flow  passing  through 
the  powerhouse  during  the  peak  of  outmigration  (May  and  June)  of 
both  pink  and  chum  salmon  smolts  (Table  4-4).  During  the  peak 
of  the  adult  upstream  migration  (July  and  August)  Kizhuyak  drain- 
age flows  would  comprise  64  to  86  percent  of  the  powerhouse  flow. 
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Table  4-4.  Predicted  average  monthly  streamflow  (cfs)  in  an 
average  water  year  from  combined  Falls,  Shotgun, 
and  Rolling  Creeks,  predicted  turbine  flows,  net 
diversion  from  the  Terror  River  Basin,  and  pre- 
dicted flows  at  the  Kizhuyak  River  gage  and  Watchout 
Creek.  1/ 


Month 

Combined 

Creek 

Flows 

Turbine 

Flows 

Net 

Divers  ion 

Kiz . 
Gage 

Watchout 

Creek 

Kiz  & 
Watchout 

April 

8 

174 

166 

196 

40 

236 

May 

64 

17  5 

111 

311 

300 

611 

June 

210 

177 

0 

587 

590 

1,177 

July 

163 

190 

30 

530 

490 

1,020 

August 

128 

201 

73 

485 

410 

895 

September 

74 

197 

123 

323 

240 

563 

1/  Source:  AEIDC  (1981) 


% 
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Additional  inflow  from  the  Kizhuyak  Basin  downstream  of  the 
diversions,  to  include  Watchout  Creek,  would  make  water  from  the 
Terror  River  drainage  a more  insignificant  portion  of  the  total 
Kizhuyak  River  streamflow.  During  lowflow  years  the  Terror  River 
diversions  would  comprise  a greater  portion  of  the  total  stream- 
flow,  but  the  Kizhuyak  drainage  would  continue  to  contribute  the 
majority  of  the  streamflow  from  June  through  August. 

Since  most  spawning  occurs  downstream  of  the  Kizhuyak 
River  gage  site,  Kizhuyak  River  salmon  would  be  imprinted  as  sea- 
ward migrating  juveniles  to  primarily  Kizhuyak  drainage  waters,  and 
would  be  exposed  as  returning  adult  salmon  to  primarily  Kizhuyak 
drainage  waters.  Difficulties  in  homing  of  Kizhuyak  River  stocks 
would  not  appear  to  be  a significant  project  impact. 

Terror  River  salmon  stocks  also  would  not  likely  experience 
homing  problems  as  a result  of  project  operation.  The  only  poten- 
tial disruption  of  these  salmon  migrations  would  occur  if  Terror 
River  stocks  passing  lower  Kizhuyak  Bay  were  able  to  detect  Terror 
Basin  waters,  and  be  attracted  into  the  Bay.  This  could  result  in 
the  diversion  of  some  Terror  River  salmon  into  the  Kizhuyak  River, 
with  a net  loss  to  Terror  River  and  Bay.  Terror  Basin  waters  dis- 
charged through  the  powerhouse,  however,  would  comprise  only  a small 
portion  of  the  total  inflow  to  Kizhuyak  Bay,  and  would  not  appear 
to  be  capable  of  attracting  significant  numbers  of  Terror  River 
salmon  to  Skizhuyak  Bay. 

Effects  on  the  Marine  Environment.  Potential  project 
effects  on  Terror  and  Kizhuyak  Bays  as  a result  of  hydrologic 
changes  in  the  Terror  and  Kizhuyak  Rivers  were  investigated 
by  staff  with  the  assistance  of  the  National  Marine  Fisheries 
Service  (NMFS).  By  letter  dated  June  12,  1980,  (Appendix  D) , 

NMFS  concluded  that  the  project  would  have  no  effect  on  the 
marine  and  estuarine  environments  of  the  two  bays.  Staff 
agrees  that  shellfish  and  finfish  stocks  of  the  bays  would  not 
be  affected  by  the  project. 

4. 1.1. 2 Mitigative  Measures  Proposed 

Water  Quality 

The  primary  impact  of  construction  activities  on  water 
quality  would  be  an  increase  in  sediment  loading  from  the  ero- 
sion of  disturbed  soils.  KEA,  in  its  erosion  and  sedimentation 
control  plan,  outlined  the  following  techniques  that  would  be 
used  during  construction  of  the  Terror  Lake  Project:  (1)  minimize 

the  area  disturbed,  (2)  schedule  heavy  construction  activities 
during  seasonally  low  precipitation  periods,  (3)  divert  drainage 
water  around  construction  areas,  (4)  protect  sloped  areas  by 
appropriate  procedures,  (5)  provide  sedimentation  traps  below 
construction  areas,  (6)  stockpile  topsoil  for  post-construction 
replacement,  and  (7)  revegetate  highly  disturbed  areas.  Generally, 
these  techniques  would  act  to  minimize  the  impact  of  construction 
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on  water  quality.  Exhibit  W (KEA,  1980}  of  the  application  for 
license  contains  specific  measures  to  contain  erosion  for  each 
construction  and  spoil  area.  These  measures,  which  include 
monitoring  of  suspended  sediment  levels,  would  also  act  to  mini- 
mize the  construction  impacts.  Alteration  of  construction  acti- 
vities  and  methods,  to  maintain  State  standards  of  suspended 
sediment,  has  also  been  proposed  by  the  Applicant. 

KEA  proposes  to  maintain,  as  measured  at  the  mouth  of 
the  Terror  River,  60  cfs  from  November  16  though  March  31,  100 
cfs  from  April  1 through  April  30,  150  cfs  from  May  1 through 
October  31,  and  100  cfs  from  November  1 through  November  15  for 
maintenance  of  aquatic  habitat.  During  average  water  years,  these 
maintenance  flows  would  require  releases  from  Terror  Lake  during 
the  months  of  February,  March,  and  April.  Releases  during  this 
period  would  result  in  a discharge  at  the  mouth  of  the  river  of 
as  much  as  10  cfs  greater  than  those  flows  that  would  have 
occurred  under  pre-project  average  water  year  conditions.  A 10- 
cfs  increase  in  winter  discharge  during  average  water  years  would 
result  in  less  than  a 5-percent  increase  in  wetted  areas.  A 5- 
percent  increase  in  wetted  areas  would  protect  correspondingly 
larger  portions  of  the  salmon  spawning  area  from  winter  freeze  and 
desication.  During  low  water  years,  the  protective  value  of  the 
60-cfs  discharge  would  be  increased.  The  area  of  the  lower  Terror 
River  that  would  remain  wetted  during  the  winter  of  a l-in-10  low 
water  year  would  increase  by  as  much  as  125  percent  over  pre- 
project conditions. 

Fishery  Resources 

The  Applicant's  proposed  measures  to  control  erosion 
and  sedimentation  appear  adequate  in  controlling  severe 
erosional  problems,  and  thus  would  minimize  potential  effects 
on  fish  populations. 

In  addition  to  the  minimum  flow  described  above  for  the 
Terror  River,  the  Applicant  discussed  several  measures  for  the 
Kizhuyak  River.  These  included;  provision  of  artificial  spawn- 
ing channels  to  replace  spawning  areas  lost  as  a result  of 
project  operations;  construction  of  a multi-level  intake  struc- 
ture at  Terror  Lake  to  mitigate  effects  of  temperature  changes; 
and  provision  of  land  and  a water  supply  for  a chum  salmon  hatch- 
ery. This  hatchery  proposed,  however,  is  not  being  seriously 
considered  by  DFG. 

4. 1.1.3  Unavoidable  Adverse  Impact 

Water  Quality 

Periodic  increases  in  sediment  loading  to  Terror  Lake, 
Terror  and  Kizhuyak  Rivers,  and  Falls,  Shotgun,  and  Rolling 
Rock  Creeks  would  be  unavoidable. 
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Fishery  Resources 


Although  the  Applicant's  sediment  control  measures  appear 
adequate,  some  erosion  and  stream  sedimentation  would  be  unavoid- 
able. It  is  not  expected  that  these  effects  would  severely  impact 
any  fishery  resources. 


Disturbance  of 
jetty  construction  is 
altered  and  made  a pe 
mortality  of  juvenile 
but  would  not  likely 
area . 


the  small  area  of  estuarine  habitat  for 
unavoidable,  since  the  area  would  be 
rmanent  or  semi-permanent  structure.  Some 
pink  salmon  and  other  fishes  could  occur, 
significantly  affect  populations  in  the 


Changes  in  the  hydrologic  regimes  of  the  Terror  and 
Kizhuyak  Rivers  would  result  in  the  loss  of  some  spawning 
and  rearing  areas  in  certain  sections  of  the  two 
Other  sections,  however,  would  gain  spawning  and 
and  the  overall  effect  on  fish  populations  would 
Project  operation  would  also  result  in  some  change  in  the 
thermal  regimes  of  both  rivers,  but  would  not  seriously 
affect  fish  populations. 


drainages . 
rearing  area 
be  minor. 


4.1.2  Terrestrial  Environment  - Construction,  Operation,  and 
Maintenance 

4. 1.2.1  Beneficial  and/or  Adverse  Impacts 
Vegetation 

The  construction  associated  with  implementation  of  the 
project  facilities  would  require  the  removal  of  a minimum  of 
approximately  910  acres  of  vegetation.  Construction  of  the 
Terror  Lake  reservoir  to  a maximum  surface  elevation  of  eleva- 
tion 1,383  feet  msl  and  minimum  transmission  line  ROW  clearing 
(clearing  only  at  the  site  of  each  transmission  tower),  in  addi- 
tion to  construction  of  the  remaining  appurtenant  facilities, 
would  require  the  removal  of  about  910  acres.  A maximum  of  about 
1,080  acres  would  be  cleared  with  construction  of  the  reservoir 
at  a maximum  surface  elevation  of  1,401  feet  msl  and  the  clear- 
ing of  the  entire  transmission  line  ROW  and  other  appurtenant 
facilities . 

Most  of  the  impact  on  vegetation  would  occur  in  the 
Terror  Lake  area,  where  approximately  694  acres  would  be  removed 
for  development  of  the  reservoir  to  elevation  1,383  feet  and  by 
building  an  access  road.  An  additional  60  acres  of  vegetation 
removal  would  occur  within  the  Kizhuyak  Creek  drainage  basin. 
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Vegetation  clearing  within  the  Kizhuyak  basin  would  affect 
approximately  216  or  325  acres,  depending  on  the  type  of 
clearing  which  would  be  undertaken  for  transmission  line 
row.  Clearing  of  the  entire  transmission  line  ROW  would 
require  about  139  acres,  while  clearing  only  vegetation 
around  the  towers  would  require  about  30  acres.  Table  4-5 
summarizes  the  areas  affected  by  project  structures. 

The  amount  of  vegetation  removal  by  community  type  and 
drainage  basin  is  presented  in  Table  4-6.  All  vegetation 
communities  except  the  wet  sedge  would  be  affected  by  the 
project.  The  willow  shrubland  community  comprises  about  half 
of  the  vegetation  required  for  removal  while  the  least  amount 
of  clearing  would  occur  in  the  coastal  elymus  community.  The 
amount  of  vegetation  removal  by  community  type  and  project 
facility  is  presented  in  Table  4-7. 

Increasing  the  surface  elevation  of  Terror  Lake  reservoir 
to  elevation  1*383  feet  would  place  the  perimeter  of  the  reser- 
voir generally  within  the  vegetation  communities  currently 
surrounding  the  existing  Terror  Lake*  upper  Terror  Lake*  and 
upper  Terror  River. 

Although  most  of  the  willow  shrubland  which  now  dominates 
the  Terror  Lake  shoreline  area  would  be  inundated*  willow  shrub- 
land may  remain  the  predominate  lake  shore  community  for  the 
newly  created  reservoir.  In  addition*  closed  alder  shrubland* 
closed  alder-meadow  mosaic*  and  open  alder  shrubland  communities 
should  be  maintained  with  minor  modifications  in  the  areas  of  the 
shoreline  where  these  communities  presently  occur*  minus  the  inun- 
dated area. 

Should  an  alternative  of  utilizing  the  existing  deep 
harbor  facilities  at  Port  Lions  and  the  construction  of  a 10- 
mile-long  access  road  from  the  harbor  to  the  construction  camp 
at  the  head  of  Kizhuyak  Bay  be  implemented*  it  would  require  the 
destruction  of  an  additional  65  acres  of  terrestrial  habitat. 

The  construction  of  the  various  project  facilities  would 
have  adverse  impacts  on  the  wildlife  species  dependent  on  the 
vegetation  communities  affected.  Adverse  impacts  would  result 
from  loss  of  habitat  through  the  removal  of  vegetation*  and  from 
the  disturbance  of  adjacent  areas  during  the  construction  process. 
Since  construction  impacts  would  not  be  consistent  for  all  species* 
specific  impacts  are  discussed  for  either  an  individual  species 
or  groups  of  species. 
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Table  4-5.  Areas  directly  affected  by  project  structures.  1/ 


Area  in 

Feature acres 

Terror  Lake  Dam 

Dam  and  spillway  76 

Reservoir  at  El.  1,383  (increase  over  present  area)  580 

Shotgun  Creek  Diversion  Works 

Dam,  spillway,  channel  20 

Pondage  36 

Falls  Creek  Diversion  Works 

Dam  and  pondage  12 

Rolling  Rock  Creek  Diversion  Works  and  spoil  area  3 

Mount  Glottof  Diversion  Works  9 

Penstock,  powerhouse,  and  tailrace  channel  14 

Transmission  line  138 

Access  road  110 

Camp  and  work  area,  Kizhuyak  Bay  20 

Jetty  2 

Total:  1,020 

Terror  Lake  Reservoir  at  El.  1,440  (increase)  350 

Total  1,370 

1/  Source:  IECO,  written  communication  July  11,  1980. 


Table  4-6  Vegetation  loss  through  project  development  - vegetation 
type  - (acres)  (Source:  Staff). 
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Table  4-7  Vegetation  lost  through  project  development  (Source"  Staff). 


4-28 


tn — 

i 

J 

i 

i 

1 

£ 

o 

f 

| 

1 

l 

►.  ^ _ 5 * 

o 

<N| 

r-* 

rn 

rH 

iOv 

OO 

in 

1 

O 

o 

Ov 

^ « ’2  3 

on 

Kn 

in 

in 

in 

OJ 

VO 

« a ^ 

OJ 

i — 1 

cn 

0^0,^^, 
3*1  §1  . 

ri 

rH 

s © a c 

o 

0- 

o 

VO 

ov 

VO 

m 

to- 

o 

o 

C 

H a-obS  "g 

1 — 1 

l n 

on 

o\ 
1 — 1 

VO 

-=r 

on 

rH 

r- 

CT 

co 

« g 

^ S i*  o . 

■S  S aj  x 

o 

LO 

LO 

o 

o 

o 

co 

to- 

o 

o 

LT 

on 

c\j 

S 1 

CM 

CM 

o 

O 

1 ® § IS  S 

rH 

rH 

O' 

x -JS  *c  o 

«> 

Qfl 

S § 3 1 . 
a § c 

o 

<o 

•=r 

CM 

o 

o 

Ln 

ov 

o 

o 

VO 

68 

M 

< i s s -g 

1 — 1 

rH 

OO 

ov 

1 

C\J 

ft* 

Q 

Sn 

jS  m g 

3 

2 a.  g 

cJg 

5*2 

■S  3 j*  o 

0- 

LO 

o 

in 

o 

o 

lo 

m 

CO 

o 

IT 

3 

on 

OJ 

LTV 

CM 

lo 

in 

CM 

o 

| © l — 

-=r 

VO 

rH 

CM 

OJ 

CM 

-=r 

rH 

CTV 

-=r 

g i 3 g 

a © ® ®a 

pH* 

CM 

o 

VO 

CM 

CM 

f — 1 

-=T 

«L  g St  «» 

tins. 

N g 

mL  s 

« 8,  © • 
■2  • 9 

O 

T- 

C\l 

sH 

a\ 

o 

CO 

o 

O 

VO 

cn 

&n 

on 

S ° o « 

rH 

o 

o | i - . 

iH 

h 3 <u  tt  O 
a e « s c 

o 

rH 

Lo 

-=T 

cn 

VO 

o 

X) 

o 

o 

FT 

<SS 

a e s®  °d 

cm 

iH 

VO 

on 

cn 

g* 

s 

if  1 «?  © s 

es  > *2 

1 1 

3- 

VO 

O 

u 

/-N 

O 

IS 

« a*  CQ 

o a SP 

<&» 

® es  S:  h 

UO 

o 

OJ 

O 

in 

o 

in 

o 

CO 

Ln 

o 

25  «w  a ccj 

C- — 

o 

VO 

O 

o- 

o 

CM 

o 

CM 

-=3- 

•=r 

CM 

o 

S— S 

CM 

rH 

on 

COO®  ’S’ 

<S5> 

c*i 

n 

M "S  !3  -w 

8 § -S  2 
a © ® ® 

f 1 

rH 

on 

o\ 

Ln 

rH 

rH 

OO 

a e s®  « 

< 1 n s, 

CO 

& 

o 

£ 

o 

£ 

3 

5/3 

o 

TJ 

CQ 

4) 

CQ 

•a 

>1 

** 

T) 

S 

S 

i 

S' 

2 

t/S> 

3 

§ 

2 

X 

T3 

§ 

3 

3 

&-» 

£ 

o 

T3 

cq 

4) 

C 

T3 

§ 

09 

o 

4) 

-C 

T3 

4) 

c 

3 

•fl 

1-4 

0) 

■s 

o 

TJ 

CQ 

w 

u 

e 

o 

'■3 

5 

o 

3 

T3 
• ** 
o 
<w 
T3 

CO 

JU 

4) 

TJ 

*3 

*T3 

«S 

00 

u> 

4> 

T3 

*3 

c 

*S 

4) 

T3 

73 

"T3 

3 

3 

JS 

(A 

3 

£ 

_>> 

3 

3 

XJ 
• * 

£ 

i 

c 
• * 
o 

J3 

6 

CUD 

T3 

43 

5/3 

43 

S 

43 

CUD 

-o 

4) 

o 

c 

5/3 

TD 

§ 

Total 

C 

C 

43 

o 

a 

o 

o 

’ST 

3 

3 

o 

C/3 

Hi 

1 

& 

o 

0 

8. 

o 

O 

o 

a 

•* 

C/3 

0) 

S 

0) 

8 

(A 

l 

§ 


CD 


C\]| 


reservoir  to  elevation  1,383  feet  msl.,  and  1,401  feet  msl.,  respectively. 

The  minimum  (min.)  acreage  removal  figures  include  the  clearing  of  transmission  tower  sites  only,  while 
the  maximum  (max. ) figure  includes  the  clearing  of  the  entire  transmission  right-of-way  corridor  (approximately 
67  feet  wide) . 


4-29 


Kodiak  Brown  Bear 


The  Kodiak  brown  bear  is  a wide-ranging  species  that 
requires  large  expanses  of  natural  habitat  or  wilderness  area. 

It  is  particularly  sensitive  to  human  disturbance  along  streams 
in  which  it  fishes  during  the  salmon  spawning  runs.  Older  bears 
and  females  with  cubs  have  been  known  to  abandon  an  entire  water- 
shed for  prolonged  periods  simply  from  scenting  humans  (Bureau 
of  Sport  Fisheries  and  Wildlife , 1972).  (Appendix  E shows  primary 
and  secondary  impact  areas). 

The  Kizhuyak-Terror  drainages  provide  high-quality  habitats 
for  a relatively  high  number  of  Kodiak  brown  bears.  Brown  bears 
in  this  region  form  distinct  subpopulations  with  some  animals 
moving  to  and  from  adjacent  areas. 

The  major  impact  of  the  project  on  the  brown  bear  in  the 
area  would  be  caused  by  the  disturbance  accompanying  construc- 
tion. Adverse  impact  would  also  result  from  loss  of  habitat, 
particularly  around  Terror  Lake. 

Construction  of  the  project  would  occur  over  a 3-year- 
period,  primarily  during  the  summer  (June  to  September).  This 
would  inflict  significant  impact  on  brown  bear  because  the  summer 
coincides  with  their  active  season. 

AEIDC  (1980c)  conducted  field  studies  to  provide  additional 
information  on  the  seasonal  use  of  the  project  area  by  brown  bear 
and  mountain  goat.  This  and  other  baseline  information  was  used 
as  a basis  for  impact  assessment  presented  in  the  following 
sections . 

Bear  denning  along  the  western  slopes  of  the  lower  Kizhuyak 
Valley  (north  of  Falls  Creek)  and  along  the  eastern  tributary  and 
slopes  opposite  the  proposed  powerhouse  location  would  be  greatly 
reduced  or  eliminated  during  the  construction  phase.  Denning  in 
the  upper  Kizhuyak  Valley  and  Watchout  tributary  system  would  be 
reduced,  but  not  to  the  extent  of  locations  near  project  facili- 
ties. The  sparse  denning  that  occurs  in  the  Watchout  and  Pestchani 
drainages  would  not  be  changed  by  the  transmission  line  construc- 
tion, except  for  minor  disturbances. 

Some  den  sites  on  the  west  side  of  the  lower  Kizhuyak 
River  would  be  abandoned  as  a result  of  construction,  project 
structures,  and  continued  human  activity  during  the  operational 
phase.  As  many  as  10  bears,  or  20  percent  of  the  number  of 
animals  estimated  to  den  in  the  Kizhuyak  drainage,  could  be 
permanently  displaced. 
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Feeding  activities  of  bears  on  the  western  slopes  of  the 
lower  Kizhuyak  Valley  north  of  Falls  Creek  would  decline  sharply 
during  construction.  Foraging  activity  affected  would  include 
spring  use  of  the  delta  and  beach  areas,  summer  and  fall  use  of 
salmon  in  Kizhuyak  River  and  Eagle  Creek,  late  summer  use  of 
berry  resources  of  the  alder-meadow  zone,  and  early  to  midsummer 
use  of  the  alpine  benchlands.  Elsewhere  in  the  Kizhuyak  drainage, 
the  project  would  restrict  alpine  feeding.  As  with  other  use  of 
the  lower  Kizhuyak  River  drainage,  some  feeding  activity  would 
resume  after  construction. 

The  alpine  valley  of  Falls  and  Shotgun  Creeks  (1,800  to 
2,200  feet)  is  part  of  the  Kizhuyak  Drainage.  No  significant 
short-  or  long-term  effects  are  expected  with  construction  and 
use  of  diversion  structures  and  the  project  access  road,  since 
this  area  receives  only  occasional  use  by  transient  bears. 

Bear  movements  through  Kizhuyak-Watchout  Valley  to  adjacent 
drainages  on  northern  Kodiak  Island  would  be  disrupted  during 
construction.  Use  of  lowland  trails  for  interdrainage  travel  in 
this  region  would  be  restricted  during  construction,  but  should 
be  restored  during  the  operational  phase.  Postdenning  movements 
in  the  Kizhuyak-Watchout  region  would  be  altered  during  construc- 
tion, particularly  across  or  along  upper  slopes  on  the  west  side 
of  Kizhuyak  Valley.  Movement  patterns  during  early  spring  could 
be  partially  restored  after  construction,  provided  use  of  the 
upper  access  road  were  intermittent,  and  restricted  to  summer 
months  (Appendix  E) . 

During  construction  activity,  bear  movements  to  alpine 
habitats  for  feeding  and  related  activities  would  decline 
sharply  in  the  Kizhuyak-Watchout  drainage,  particularly  along 
slopes  of  the  lower  Kizhuyak  Valley,  while  several  bears  would 
be  displaced  to  other  alpine  feeding  ranges  in  the  northern 
part  of  the  Island.  Alpine  feeding  activity  would  be  partially 
restored  in  the  lower  Kizhuyak  during  the  operational  phase. 

Activities  associated  with  the  construction  camp  and 
staging  area  would  affect  key  bear  habitat  in  the  Eagle  Creek 
drainage  and  the  adjacent  western  shoreline  and  slopes  of  the 
Kizhuyak  Delta  and  Bay.  This  area  is  a year-round  range  and 
is  used  by  a large  number  of  bears  as  a means  of  access  to 
Kizhuyak  Valley.  With  removal  of  the  camp  complex,  bear 
activity  in  this  area  should  partially  resume. 

Construction  work  at  Terror  Lake  in  late  fall  would 
cause  bears  to  avoid  denning  in  the  lower  Terror  Valley  and  on 
the  slopes  west  of  the  lake.  The  slopes  below  the  lake  probably 
accommodate  20  percent  of  the  denning  activity  in  the  Terror 
drainage.  A large  part  of  this  denning  activity  would  be  grad- 
ually restored  as  construction  terminated  and  conditions  in  the 
valley  stabilized. 
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Construction  activity  in  the  Terror  Lake  area  may  seriously 
curtail  or  terminate  bear  use  of  alpine  and  subalpine  feeding 
areas  west  and  north  of  the  lake.  A large  part  of  this  feeding 
activity  would  be  restored  as  construction  activity  terminates. 

Construction  work  would  restrict  or  change  bear  movements 
in  the  area  described  above  and  in  the  alpine  pass  north  of  Terror 
Lake.  Bear  travel  between  the  upper  and  lower  Terror  River  systems 
and  bear  travel  between  the  Terror  River  system  and  the  extensive 
alpine  headwaters  of  Baumann's  Creek;  as  well  as  their  local  move- 
ment in  the  lower  Terror  Valley,  would  be  affected.  Natural 
movement  patterns  would  likely  resume  following  termination  of 
construction  activities. 

Bears  displaced  from  the  primary  impact  area  may  conflict 
with  the  large  number  of  bears  in  the  lower  Terror  River  and  the 
Baumann's  Falls  Creek  area.  Such  conflict  could  include  serious 
injury,  reduced  food  supplies,  and  use  of  unsafe  denning  locations, 
and  could  result  in  the  possible  loss  of  some  bear.  Use  of  the 
upper  Baumann's  Creek  area  may  be  limited,  as  construction  distur- 
bances limit  the  number  of  bear  in  the  Kizhuyak  River  Valley  and 
reduce  bear  travel  near  the  Xizhuyak-Terror  divide. 

Flooding  the  Terror  Lake  basin  would  terminate  bear  use 
of  approximately  500-acres  of  feeding  area  along  the  floor 
of  the  upper  Terror  River  Valley.  Raising  the  lake  level  by 
143  feet  would  inundate  some  alpine  feeding  areas  and  associated 
cover,  significantly  reducing  the  quantity  of  this  feeding 
habitat;  and  permanently  reducing  its  attractiveness  to  bear. 

Transmission  line  construction  from  the  Kizhuyak  River  to 
Kodiak  would  reduce,  to  a minor  extent,  portions  of  a variety  of 
vegetative  types  utilized  by  bears  throughout  the  active  season 
(May  through  November).  The  disturbance  factor  of  construction 
activities  in  both  the  Terror  Lake  area  and  the  transmission 
line  corridor  would  also  impact  bear  ranging  in  these  areas  but, 
to  a lesser  extent  than  impacts  in  the  Kizhuyak  drainage.  Actual 
construction  of  the  Mount  Glottof  Diversion  Works  would  impact 
bear  habitat  to  a minor  extent,  but  the  disturbance  factor  may 
be  of  greater  significance. 

An  area  of  concern  that  could  become  a problem  is  that  of 
human-bear  conflicts  during  the  construction  process.  Encounters 
of  construction  workers  with  bears  could  result  in  either  injury 
or  death  to  workers  and/or  bears.  These  encounters  would  most 
commonly  occur  around  the  construction  camp  where  bears  are 
attracted  to  food  items.  Also,  some  non-provoked  shooting  of 
bears  may  occur. 
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Mountain  Goat 


There  are  slopes  suitable  for  goats’  winter  and  spring 
range  throughout  the  mountain  area  extending  to  the  west  of 
Terror  Lake.  Random  observations  over  several  years  by  FWS , 

DFG , and  AEIDC  indicate  that  this  region  is  a traditional  range 
for  a small  group  of  mountain  goats  for  part  of  the  year  and 
that  they  range  southward  in  the  summer  to  the  Mount  Glottof 
area  (Appendix  E). 


Construction  activities  at  Terror  Lake  and  the  Mount 
Glottof  Diversion  Dam  are  not  likely  to  change  the  basic  annual 
ranges  of  the  small  group  of  goats  west  of  the  Terror  system. 

Some  westward  shifting  might  result  if  goats  were  to  avoid  the 
slopes  above  construction  sites. 

Construction  work  in  the  alpine  valley  of  Falls-Shotgun 
Creeks  would  be  adjacent  to  the  traditional  goat  ranges  of  the 
upper  Kizhuyak  River,  where  about  50  goats  range  during  the  spring 
to  fall  period.  The  associated  disturbance  would  gradually  change 
the  summer  goat  use  of  the  Kizhuyak-Fal Is  Creek  ridge,  probably 
shifting  the  range  south  into  the  Hidden  Basin  drainage.  About  70 
goats  remained  in  the  Hidden  Basin-Wild  Creek  area  throughout  the 
summer  of  1980.  Approximately  120  goats  presently  occupy  the 
Kizhuyak-Hidden  Basin-Wild  Creek  drainages,  presumably  because 
the  area  provides  important  habitat  to  sustain  the  population. 

If  the  Kizhuyak  drainage  summer  range  became  unusable,  this 
population  could  be  compressed  into  the  relatively  smaller  Wild 
Creek-Hidden  Basin  ranges,  where  the  carrying  capacity  of  the 
ranges  would  likely  be  exceeded.  After  construction,  goats 
would  resume  use  of  Kizhuyak  drainage  unless  there  were  signi- 
ficant changes  in  the  traditional  behavior  of  individual  animals. 


Construction  activity  along  the 
deter  expansion  of  the  goat  population 
divide  to  the  north,  but  goat  activity 
level  if  road  traffic  is  regulated  and 
activity  is  maintained  in  the  valley. 


access  road  would  also 
along  the  Kizhuyak-Terror 
may  resume  its  present 
a low  level  of  human 


The  area  of  the  proposed  powerhouse  provides  wintering 
habitat  for  a small  unit  of  goats,  and  one  to  three  goats  have 
appeared  here  during  several  recent  winters,  including  1980. 
AEIDC  believes  that  these  goats  would  be  permanently  displaced. 

As  many  as  10  mountain  goats  occupy  small  isolated  areas 
in  the  Watchout  Creek-Pes tchani  Creek-Elbow  Mountain  area. 

Goats  in  the  vicinity  of  the  transmission  line  would  be  tempora- 
rily diverted  to  other  ranges  during  construction.  Year-round 
use  of  the  Watchout  Creek  drainage  should  be  partially  restored 
after  construction  activities  are  terminated. 
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Sitka  Black-tailed  Deer 


Sitka  black-tailed  deer  are  notoriously  adaptable,  and 
frequently  coexist  in  close  association  with  man  (AEIDC,  1979). 
Adjacent  habitat  should  be  able  to  accommodate  displaced  deer 
as  a result  of  habitat  removal.  Therefore,  minimal  impact  on 
deer  is  expected  during  the  construction  process. 

The  deer  would  be  impacted  to  a minor  extent  during 
operation.  Habitat  loss  during  construction  will  be  offset  by 
vegetation  recovery,  particularly  along  the  edges  of  cleared 
areas.  This  reestablished  vegetation  will  create  a diversity 
of  vegetation  transitional  zone  attractive  to  deer. 

Beaver 

Beaver  populations  in  the  project  area  are  localized  and 
are  not  presently  occupying  all  the  available  habitat  ( AEIDC, 
1979).  The  two  major  areas  of  beaver  concentration,  the  upper 
Terror  River  above  Terror  Lake  and  Watchout  Creek,  would  be 
impacted  to  varying  extents.  Approximately  2 miles  of  the  Terror 
River  would  be  inundated,  which  would  inflict  a major  impact  on 
beaver  residing  in  this  area.  However,  little  or  no  impact  is 
anticipated  on  the  Watchout  Creek  beaver  population  with  construc- 
tion of  the  transmission  line  crossing.  Nearby  habitats  should 
absorb  relocating  beavers  during  and  after  construction. 

While  beaver  would  lose  habitat  with  the  Terror  Lake 
inundation,  they  would  gain  new  feeding  areas  along  the  shoreline 
of  the  expanded  reservoir.  The  additional  feeding  area  would  be 
an  initial  benefit,  and  would  remain  until  beaver  have  utilized 
available  foods.  During  the  initial  filling  of  the  reservoir 
beaver  would  be  essentially  eliminated  from  the  inundated  area. 

Other  Mammals 

River  otter  habitat,  found  primarily  at  the  mouth  of  the 
Terror  River  and  Kizhuyak  River,  was  sparse  and  discontinuous 
in  1979  field  surveys.  It  was  generally  concluded  that  heavy 
trapping  was  the  cause  of  the  general  sparsity  of  otter  (AEIDC, 
1979).  Little  impact  on  otter  is  expected  because  of  the  lack 
of  construction  activities  at  the  mouth  of  the  Terror  and 
Kizhuyak  Rivers,  although  stream  siltation  caused  by  upstream 
construction  may  have  an  effect  on  otter. 

It  is  anticipated  that  operation  and  maintenance  of  the 
project  will  have  little  impact  on  the  river  otter  and  red  fox. 

The  regulated  flows  on  the  Terror  and  Kizhuyak  Rivers  could 
beneficially  impact  river  otter  habitat  because  of  stable  surface 
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water  conditions  produced  by  minimum  flows  and  reduction  in  flood 
flows  within  the  Terror  River.  Since  the  red  fox  is  a species 
that  prefers  a field/forest  shrub  ecotone,  the  edges  produced  by 
the  project  would  be  beneficial. 


Four  additional  species  - snowshoe  hare,  ermine,  tundra 
vole,  and  little  brown  bat  - may  be  impacted  by  construction  of 
the  project.  Some  loss  of  habitat  would  occur  for  all  species 
except  for  possibly  the  little  brown  bat.  The  little  brown  bat 
would  be  impacted  if  its  roosting  areas  (caves  and  hollow  trees) 
are  destroyed.  Most  of  these  species  are  very  adaptable,  and 
would  benefit  from  the  inters pe rs ion  of  habitat  created  by  access 
road  and  transmission  line  construction.  Minor  impact  is  anti- 
cipated concerning  the  permanent  loss  of  habitat.  The  project 
area  would  support  lesser  numbers  of  animals,  but  this  would  not 
adversely  affect  the  overall  viability  of  the  populations. 


Although  populations  of  small  mammal  species  would  be 
reduced  with  habitat  removal,  some  recovery  is  expected  in  areas 
where  vegetation  is  allowed  to  reestablish  (e.g.,  road  edges  and 
construction  camp).  Small  mammals  would  invade  these  areas  when 
the  reestablished  vegetation  reached  suitable  maturity. 

Raptors 


Project  construction  and  the  increased  human  activity 
in  this  area  could  affect  any  of  the  eagle  nests  identified  in 
Section  3.  Those  nests  along  the  Kizhuyak  Bay  and  at  Buskin 
Lake  would  probably  be  least  affected,  and  those  in  the  Kizhuyak 
Delta  area  and  near  the  proposed  site  of  the  main  camp  facility 
on  Kizhuyak  Bay  have  the  greatest  potential  for  disturbance. 
Presently,  two  of  the  five  nests  in  the  latter  area  are  active, 
but  it  is  unlikely  that  more  than  one  of  the  Kizhuyak  Delta  nests 
would  be  active  at  any  one  time  due  to  the  territorial  behavior 
of  the  eagles.  Prolonged  activities  associated  with  construction 
and  operation  of  the  project,  however,  might  cause  the  abandonment 
of  either  nesting  site. 


The  nest  near  the  proposed  construction  camp  on  Kizhuyak 
Bay  has  been  regularly  observed  over  the  past  two  field  seasons 
because  the  research  base  camp  was  nearby.  It  has  been  subjected 
to  a variety  of  disturbances,  including  increased  human  presence, 
helicopter  and  airplane  traffic,  and  nearby  camp  noise.  The 
nest  has  been  occupied  both  years  despite  these  disturbances  and 
produced  two  chicks  each  season.  It  is  likely  that  the  same  pair 
of  eagles  from  the  1979  nesting  season  returned  this  nesting 
season,  and  these  birds  appear  to  have  been  unaffected  by  the 
increased  disturbances  over  the  past  2 years;  however,  predicting 
how  a higher  level  of  camp  activity  associated  with  project  con- 
struction would  influence  these  birds  would  be  speculative. 
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Direct  disturbance  of  the  three  nests  located  along  Terror 
River  and  Bay  area  is  expected  to  be  light  during  the  construc- 
tion and  operation  of  the  proposed  project  since  human  incursion 
in  this  area  probably  would  be  infrequent.  The  scarcity  of  nests 
does  not  necessarily  mean  that  only  a few  eagles  utilize  this 
area.  In  1979  and  1980,,  AEXDC  personnel  observed  large  concentra- 
tions of  eagles  (as  many  as  100)  feeding  in  the  Terror  River  delta 
area.  Possible  construction-related  siltation  of  the  lower  reaches 
of  the  Terror  River,  during  salmon  runs  could  reduce  salmon  numbers, 
thus  reducing  the  eagles'  food  supply. 

During  construction  activity  in  the  vicinity  of  Terror 
Lake,  the  nests  of  rough-legged  hawk  would  be  exposed  to  varying 
degrees  of  disturbance.  Some  hawks  would  adjust  and  continue 
nesting  while  others  may  abandon  the  site.  Those  abandoning 
their  current  nest  site,  however,  might  choose  an  alternate  site 
within  the  Terror  Lake  basin  away  from  construction  activities. 

The  inundation  of  the  acreage  above  Terror  Lake  would 
disrupt  the  foraging  habitat  currently  used  by  rough-legged  hawks, 
thereby  reducing  their  food  supply  and1  causing  long-term  effects 
detrimental  to  individuals  of  this  species. 

Operation  and  maintenance  of  the  project  is  anticipated 
to  have  little  or  no  adverse  impacts  on  the  bald  eagle  and  pere- 
grine falcon  that  may  upon  occasion  frequent  the  project  area. 

The  expansion  of  Terror  Lake  may  attract  additional  waterfowl, 
which  would,  in  turn,  provide  a greater  food  source  for  any 
peregrine.  The  stable  levels  of  the  Terror  River,  if  they  prove 
to  be  a benefit  to  spawning  salmon,  would  also  benefit  bald 
eagles  by  providing  improved  feeding  grounds. 

The  operational  stage  of  the  project  would  benefit  birds 
of  prey.  Small  mammals  use  of  vegetational  edges  that  would 
occur,  like  those  along  the  access  road,  transmission  line,  and 
other  project  works  would  aid  raptors  in  the  feeding  process 
because  of  improved  ground  visibility. 

Water  Birds 


Approximately  25  species  of  water-related  birds  have  been 
documented  in  the  project  area.  These  species  inhabit  one  or  a 
combination  of  the  following  habitats:  marine  waters,  tidal 

flats,  fresh  waters,  or  coastal  elymus. 

Most  of  the  birds  would  not  be  significantly  affected  by 
the  project's  construction.  A few  species  that  may  use  Terror 
Lake  could  be  impacted  at  the  dam  sites,  particularly  at  Terror 
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Lake.  Some  disturbance  may  occur  in  the  construction  camp  and 
access  road  area  on  Kizhuyak  Bay,  but  this  should  be  minor. 
Siltation  of  the  Terror  and  Kizhuyak  waters  downstream  from  the 
construction  sites  may  result  in  diminished  bird  activity,  parti- 
cularly in  the  freshwater  habitats. 

The  various  species  of  water  birds  that  inhabit  the 
project  area  would  benefit  from  operation  of  the  project  because 
of  the  expanded  habitat  on  Terror  Lake  and  the  other  impoundments 
created  by  the  project.  Controlled  water  releases  may  also  be 
beneficial  to  species  inhabiting  the  lower  Terror  and  Kizhuyak 
Rivers . 

Other  Birds 

The  remaining  birds  of  the  project  area  are  the  non-water 
related  species.  Some  species,  like  the  savannah  and  golden 
sparrow  that  frequent  the  wet  coastal  elymus  community,  are 
included  with  this  group.  As  a rule,  species  included  in  this 
group  inhabit  a combination  of  vegetation  communities.  Habitat 
removal  caused  by  access  road  and  transmission  line  construction 
and  expansion  of  Terror  Lake  would  have  the  greatest  impact  on 
these  bird  species.  The  construction  disturbance  of  the  various 
project  facilities  would  also  impact  the  non-water  related  species, 
particularly  during  the  breeding  and  nesting  season.  These 
impacts  are  anticipated  to  be  minor,  primarily  because  of  the 
small  amount  of  clearing  proposed. 


Vegetation  recovery  along  such  project  facilities  as  the 
transmission  line  and  access  roads  would  attract  several  dif- 
ferent species,  such  as  fox  sparrow  and  song  sparrow,  that 
usually  would  not  have  inhabited  the  original  shrub  or  forest 
community.  This  exchange  of  shrub  community  with  shrub/field 
would  increase  the  diversity  of  the  area  and  thus  helps  mitigate 
some  impacts. 


4. 1.2. 2 Mitigative  Measures  Proposed 

The  Department  of  the  Interior,  State  of  Alaska,  Sierra 
Club,  National  Audubon  Society,  National  Wildlife  Federation  and 
KEA  entered  into  a settlement  agreement  on  June  26,  1981,  to 
achieve  mutual  objectives  of  conservation  and  management  of  fish 
and  wildlife  resources,  within  their  respective  jurisdiction 
and  areas  of  interest,  for  the  protection  of  the  Kodiak  brown 
bear  and  other  wildlife  species  to  be  affected  by  construction 
of  the  Terror  Lake  Project. 
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Appendix  G of  the  FEIS  contains  a copy  of  the  settlement 
agreement-supplement  to  Exhibit  S.  A summary  of  its  components 
is  as  follows: 

(1)  certain  State  lands  contiguous  to  the  Refuge 
known  as  the  Kiluda  Bay  Unit  and  the  Shearwater 
Unit  in  the  Kodiak  Island  Borough  will  be  desig- 
nated to  replace  habitat  lost  to  fish  and  wild- 
life within  the  Refuge  and  managed  for  wildlife 
purposes ; 

(2)  construction  workers  would  be  prohibited  from 
taking  game  except  in  defense  of  life  or  property; 


(3)  place  restrictions  on  certain  lands  for  grazing 
leases ; 

(4)  establish  minimum  flows  to  be  maintained  in  the 
Terror  and  Kizhuyak  Rivers  during  construction 
and  operation  of  the  project; 

(5)  requires  further  stream  flow  and  water  quality 
analys is ; 

(6)  establishes  a monitoring  program  to  assess  project 
effects  on  terrestrial  and  aquatic  habitats  during 
construction  and  operation;  a trust  fund  would  be 
established  by  KEA  to  use  the  net  income  derived 
therefrom  for  Kodiak  brown  bear  research  and  other 
activities;  the  State  legislature  will  be  requested 
to  enact  legislation  to  authorize  funding  for  an 
alternate  energy  study  for  Kodiak  Island;  no  recrea- 
tion facilities  should  be  developed  at  the  head  of 
Kizhuyak  Bay;  Mount  Glotoff  diversion  works  should 
not  be  made  a part  of  the  project  at  this  time;  and 
the  height  of  the  dam  should  be  such  as  to  provide 
increased  storage  to  facilitate  maintenance  of 
instream  flows,,  based  upon  the  results  of  further 
engineering  studies  and  FERC  approval. 


In  general,  the  Applicant  would  mitigate  construction- 
related  activities  by  requiring  the  contractor  to  observe  certain 
desirable  practices,  including  them  in  the  construction  contract 
and  ensuring  that  they  are  observed  by  strict  enforcement,  such 
as : 


(1) 


The  project 
all  project 
area.  All 
be  confined 


boundary  has  been  defined  so  as  to  contain 
structures  with  a minimum  of  surrounding 
equipment  and  construction  activities  would 
within  the  project  boundary. 
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(2)  Personnel  associated  with  the  project  would  be  informed 
of  all  restricted  and  prohibited  activities,  and  would 
be  required  to  conform  strictly  to  applicable  Federal 
and  State  laws  relating  to  the  protection  of  fish  and 
wildli fe . 

(3)  Construction  areas  would  be  kept  free  of  garbage  in 
order  to  discourage  foraging  by  bears  or  other  wild- 
life. All  food-related  garbage  would  be  transported 
from  construction  sites  to  the  established  sanitary 
landfill  and/or  incinerator  on  a daily  basis. 

Similarly,  garbage  generated  at  the  construction 
camp  would  be  properly  contained  and  promptly 
disposed . 

(4)  If  the  contractor  elects  to  use  helicopters  for  the 
movement  of  personnel  around  the  project  area,  then 
the  helicopter  routes  between  points  would  be  selected 
so  as  to  minimize  the  time  of  flying  over  any  areas 
that  may  be  determined  to  be  critical  to  any  noise- 
sensitive  species,  such  as  bear  or  mountain  goat, 
provided  that  such  routes  are  consistent  with  the 
timely  progress  of  the  work. 

(5)  The  contractor  would  be  required  to  maintain  all 
construction  equipment  in  such  a manner  as  to 
minimize  the  level  of  noise. 

In  order  to  mitigate  the  problem  of  the  above-ground 
penstock  from  becoming  a barrier  to  wildlife  moving  along  the 
side  of  the  valley,  the  penstock  would  be  buried,  and  the 
ground  restored  to  its  natural  grade.  Grass  and  forbs  would  be 
encouraged  to  revegetate  the  area,  but  large  alders  would  be 
tr immed . 

The  adverse  effects  of  constructing  the  Mount  Glottof 
diversion  now  or  in  the  future  could  be  mitigated  by  scheduling 
the  construction  after  the  bears  have  left  the  higher  country  to 
feed  on  salmon  spawning  in  the  lower  streams. 

The  alignment  of  the  access  road  would  be  modified  to 
reduce  the  disturbance  by  construction  traffic  to  winter  or 
spring  mountain  goats.  Also,  if  helicopters  would  be  extensively 
used,  their  routes  would  be  selected  so  as  to  avoid  passing  close 
to  critical  grazing  areas. 
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Conductors  of  the  138-kV  transmission  line  would  have 
a phase  separation  of  about  14  feet.  This  wide  spacing  of  the 
conductors  would  eliminate  the  possibility  of  electrocuting 
bald  eagles  and  other  birds  with  large  wing  spans. 

The  proposed  access  road  across  Refuge  lands  could  be 
eliminated  and  the  construction  carried  out  by  heavy-lift 
helicopters.  However,  the  Applicant  has  determined  that  this 
construction  method  is  not  feasible,  either  economically  or  in 
terms  of  the  availability  of  equipment.  There  are  not  enough 
helicopters  of  suitable  capacity  available  in  the  Alaskan  area 
to  construct  the  project  in  a timely  manner  by  this  means.  Even 
if  sufficient  equipment  were  available,  the  cost  of  such  equip- 
ment for  use  on  the  scale  necessary  would  render  the  project 
prohibitively  expensive,  and  serious  delays  in  construction 
schedule  could  occur  because  of  helicopters  being  grounded  by 
inclement  weather.  The  disruption  of  wildlife  due  to  the  noise 
of  large  helicopters  would  probably  result  in  an  equal  or  greater 
impact  than  that  caused  by  development  and  use  of  the  access  road. 

Normally,  KEA  personnel  would  be  working  at  the  powerhouse 
and  travelling  by  vehicle  along  the  road  to  the  jetty  during  normal 
operation  of  the  project.  During  the  summer  period,  KEA  personnel 
would  inspect  the  project  facilities  in  the  more  isolated  areas. 
Access  to  these  areas  would  be  by  four-wheel  drive  vehicles.  When 
maintenance  work  is  required  on  any  of  the  structures,  personnel 
and  equipment  would  move  into  the  area  by  vehicle  along  the  access 
road  that  would  be  maintained  to  sufficient  standard  for  this 
purpose . 

Mitigation  for  future  access  by  KEA  personnel  into  the 
Refuge  and  adjacent  project  areas  would  be  effected  by  scheduling 
the  entry  of  vehicles  for  routine  maintenance  at  times  when  bears 
are  least  active  in  the  immediate  area.  Exceptions  should  be 
made  for  emergency  maintenance  to  assure  safe  operation  of  the 
project . 

The  public  would  not  be  permitted  to  enter  the  Refuge  by 
driving  on  the  access  road.  The  Applicant  would  install  a gate 
on  the  road  to  prevent  the  passage  of  unauthorized  vehicles.  It 
should  be  possible  to  install  a gate  along  a steep  stretch  of 
road  that  cannot  be  bypassed  by  trail  vehicles.  KEA  maintenance 
personnel  who  would  reside  at  the  project  could  enforce  access 
control . 
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The  access  road  to  Terror  Lake  and  into  Kodiak  National 
Wildlife  Refuge  could  be  abandoned  after  construction.  The 
Applicant  believes,  however,  that  the  access  road  is  essential 
for  maintenance  and  repair  work,  and  is  needed  to  facilitate 
any  major  emergency  repairs  resulting  from  earthquakes  or  other 
catas trophies . 

The  proposed  boat-mooring  facility  and  a picnic  area  near 
the  head  of  Kizhuyak  Bay,  if  developed  could  encourage  an  increased 
number  of  people  into  the  area;  some  of  these  people  might  then 
hike  into  the  Refuge,  causing  an  increased  disturbance  to  the 
wildlife. 

After  the  project  is  completed  and  all  construction 
personnel  and  equipment  have  left  the  area,  only  a minimum  KEA 
staff  of  one  or  two  people  would  remain  in  the  area  for  opera- 
tion and  maintenance.  Refuge  management  personnel  have  expressed 
the  opinion  that  a major  mitigative  measure  would  be  to  minimize 
the  number  of  people  brought  into  the  area  for  other  reasons 
after  construction  is  complete. 


The  shoreline  vegetation  of  the  Falls  Creek,  Shotgun 
Creek,  and  Mount  Glottof  diversion  ponds  would  be  expected  to 
be  maintained  in  mesic  sedge-herb  tundra,  similar  to  that  which 
presently  occupies  the  shoreline  of  the  small  lake  at  the  site 
of  the  proposed  Mount  Glotoff  diversion  works.  Vegetational 
diversity  would  also  increase  in  disrupted  areas  following 
construction  due  to  natural  successional  processes. 

4. 1.2. 3 Unavoidable  Adverse  Impacts 

The  destruction  of  terrestrial  and  aquatic  plant  com- 
munities, as  well  as  the  ground  disruption  associated  with 
development  of  the  project,  would  destroy  about  1,080  acres 
of  existing  wildlife  habitat  and  reduce  the  carrying  capacity 
of  the  affected  habitat  for  all  species. 

Wildlife  habitat  losses  due  to  impacts  on  the  terrestrial 
and  aquatic  vegetation  would  be  attributed  to  complete  removal 
of  vegetation  and  the  reestablishment  of  new  vegetative  types 
that  differ  from  the  original  plant  communities.  The  direct 
effect  of  construction  activities  on  animal  populations  would 
include  alteration  in  animal  densities  and  species  diversity, 
changes  in  behavioral  patterns,  and  changes  in  the  mortality 
(death)  and  natality  (birth)  rates. 


4-41 


Brown  bear  and  mountain  goat,  which  are  sensitive  to  human 
disturbances,  would  be  subjected  to  numerous  noises  from  various 
construction  activities,  such  as  blasting,  and  operation  of  con- 
struction equipment  and  aircraft  during  the  3-year  construction 
period.  Bear  feeding  and  denning  areas,  movement  patterns,  and 
other  habits  and  behavior  aspects  would  be  primarily  impacted 
during  the  construction  period. 

The  risk  factor  of  conf rontat ion  between  bears  and  men 
would  be  increased  by  the  influx  of  several  hundred  construction 
workers  into  an  area  inhabited  by  a significant  brown  bear  popu- 
lation. Therefore,  increased  bear  mortality  would  be  expected 
to  occur.  In  addition,  improved  hunter  access  via  the  construc- 
tion access  road,  primarily  by  the  workers  during  the  construction 
period,  may  increase  the  bear  harvest  from  the  project  area  if  not 
controlled.  Following  completion  of  construction,  the  access 
road,  although  restricted  to  motorized  vehicles,  would  make  it 
easier  for  hunters  to  walk  into  areas  previously  reached  only  by 
float-plane  or  a very  strenuous  hike. 

Bears  displaced  from  the  construction  area,  either  tempora- 
rily or  permanently,  would  be  subject  to  conflict  with  other  bears 
and  intra-specific  competition  for  food,  denning  sites,  and  cover. 

The  allowable  sport  harvest  of  brown  bears  and  mountain 
goats  could  be  decreased  to  compensate  for  the  animals  lost  to 
project  related  construction  activities,  or  to  offset  the 
increased  mortality  due  to  increased  risk  of  man/bear  confron- 
tat ions . 

Mountain  goats  would  probably  be  forced  from  their  summer 
range  between  Falls  Creek  and  the  Kizhuyak  River  into  another 
summer  range  in  the  Hidden  Basin  drainage,  which  is  occupied 
by  another  herd,  thus  forcing  overcrowding  and  exceeding  the 
carrying  capacity  of  the  Hidden  Basin  range.  A small  group  of 
goats  that  inhabit  a winter  range  near  the  proposed  powerhouse 
could  be  permanently  displaced  by  human  activities  around  the 
project  facilities. 

The  removal  of  vegetation  accompanying  the  construction 
of  the  various  project  facilities  would  be  unavoidable.  A minimum 
of  about  910  acres,  with  a maximum  of  approximately  1,080  acres 
of  vegetation  would  be  removed. 

4.1.3  Socio-economic  Factors 

4. 1.3.1  Beneficial  and/or  Adverse  Impacts 

Kodiak  Island's  population  is  expected  to  increase  from 
approximately  9,000  at  present  to  over  20,000  by  year  2000. 
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Thus,  an  increase  in  demand  for  energy  seems  inevitable.  At 
present,  the  only  relevant  energy  choices  are  an  increased 
reliance  on  diesel-powered  generators  or  a combination  of  hydro 
power  and  diesel.  Thus,  in  the  long-term,  the  project  would 
offer  reliable  hydropower  as  an  alternative  to  reliance 
on  diesel  fuel  alone. 

Building  the  project  would  have  a beneficial  short-term 
impact  on  the  local  economy.  Beneficiaries  of  the  project  con- 
struction activities  would  include  transportation  services,  such 
as  boat,  airplane,  and  helicopter  charters,  and  local  suppliers 
of  construction  materials.  Merchants  in  Kodiak  would  also  profit 
to  the  extent  that  project  construction  workers  spend  their 
earnings  in  town. 

Since  the  construction  activities  would  be  isolated  from 
existing  communities,  all  basic  services  would  be  self  sufficient. 
The  impact  on  local  public  services  in  Kodiak  would  be  minimal. 

The  construction  camp,  for  the  maximum  workforce  of  about  225, 
would  be  operated  in  accordance  with  all  Federal,  State,  and 
local  regulations  affecting  health,  safety,  and  the  environment. 

Construction  workers  who  may  choose  to  hunt  or  fish 
within  areas  commonly  used  by  local  residents  near  the  project 
may  interfere  with  the  residents  fishing  or  hunting  pursuits. 
However,  such  conflicts  would  not  be  expected  to  be  significant. 
State  game  and  fish  laws  provide  limits  to  game  and  fish  that 
may  be  legally  taken. 

4.1.3. 2 Mitigative  Measures  Proposed 

Establishment  of  an  on-site  construction  camp  would 
preclude  housing  and  transportation  problems  that  could  arise 
if  the  construction  workers  were  to  live  in  Kodiak.  Local 
government  expenditures  incurred  as  a result  of  the  project 
are  expected  to  be  minimal,  and  would  be  offset  by  increased 
revenues  from  the  personal  property  taxes. 

4.1.4  Noise  Levels 

4. 1.4.1  Beneficial  and/or  Adverse  Impacts 

During  construction,  the  noise  levels  would  be  signifi- 
cantly increased  in  and  around  the  vicinity  of  construction 
activity.  The  nearest  proposed  construction  activities  associ- 
ated with  the  project  and  human  inhabitation  at  Port  Lions 
would  be  the  construction  camp  on  Kizhuyak  Bay  and  the  proposed 
powerhouse  and  outlet  portal  of  the  power  tunnel.  Port  Lions 
is  about  10  miles  from  the  site  of  the  proposed  construction 
camp.  Thus,  the  overall  noise  effects  on  humans  not  associated 
with  the  construction  would  be  insignificant. 
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An  increase  in  noise  levels  caused  by  construction 
activities  would  be  greatest  during  working  hours,  and  would 
be  a short-term  impact  that  would  end  with  completion  of 
construction.  During  the  operational  phase  of  the  project, 
minor  noise  levels  would  occur  at  the  powerhouse,  switchyard, 
and  transmission  line;  however,  the  noise  would  be  restricted 
to  the  immediate  vicinity  and  would  be  of  low  intensity. 

4. 1.4. 2 Mitigative  Measures  Proposed 

Noise  level  control  measures  employed  would  include  those 
required  by  Federal  and  state  regulations.  Since  the  power  tunnel 
that  would  require  the  most  blasting  would  be  located  deep  under- 
ground, most  of  the  blasting  would  cause  substantially  less  noise 
than  surface  blasting.  No  measures  to  monitor  sound  levels  during 
the  construction  are  proposed. 

4.1.4. 3 Unavoidable  Adverse  Impacts 

Prolonged,  loud  noise  associated  with  construction  opera- 
tions would  have  adverse  effects  on  wildlife.  Large  terrestrial 
animals  such  as  mountain  goat,  sitka  deer,  and  brown  bear,  as 
well  as  large  raptors,  are  most  likely  to  be  affected.  There  are 
few  studies  that  document  alterations  in  animal  behavior  due  to 
noise,  although  some  reports  have  indicated  that  noise  can  be 
very  disruptive  to  animal  habits. 

Movement  of  workers  and  materials  to  and  from  the 
construction  site  could  create  a disturbance  along  the  access 
road.  Project  construction  would  require  heavy  equipment  and 
numerous  moving  vehicles.  The  new  sources  of  noise  unfamiliar 
to  animal  populations  now  inhabiting  the  area  would  initially 
be  very  disruptive,  athough,  in  time,  some  acclimation  to  such 
noise  should  develop. 

4.1.5  Air  Quality 

4.1. 5.1  Beneficial  and/or  Adverse  Impacts 

Many  of  the  construction  activities  would  contribute  to 
the  degradation  of  air  quality  at  the  project  site.  The  opera- 
tion of  construction  vehicles  and  equipment  would  generate  exhaust 
gasses  and  dust.  Burning  of  slash  in  the  reservoir  area  and  along 
the  transmission  line  would  introduce  particulate  matter  into  the 
atmosphere.  Blasting  and  excavation  at  the  powerhouse  site  and  in 
the  aggregate  area  would  also  generate  dust. 
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Degradation  of  air  quality  would  tend  to  be  very  localized 
and  of  duration  comparable  to  the  construction  activity;  i.e., 
at  times  of  low  construction  activity,  air  quality  would  return 
to  near  normal.  In  addition,  the  frequency  of  precipitation  would 
limit  fugitive  dust  and  cleanse  the  air  of  particulate  matter.  Upon 
completion  of  construction,  air  quality  at  the  project  site  would 
return  to  pre-construction  conditions. 

Operation  of  the  project  would  have  an  indirect  beneficial 
impact  on  air  quality  in  Kodiak  by  reducing  the  use  of  Applicant's 
diesel  generation,  thereby  reducing  pollutants  resulting  from  the 
diesel  exhaust  gases. 

4. 1.5. 2 Mitigative  Measures  Proposed 

Applicant  would  control  emissions  and  dust  to  within 
accepted  levels,  by  mechanical  means,  and  by  wetting  the  area 
with  water. 

The  Applicant  would  comply  with  all  Federal  and  State 
regulations  governing  air  quality. 

4.1. 5. 3 Unavoidable  Adverse  Impacts 

Some  deterioration  in  air  quality  would  be  the  unavoidable 
consequence  of  constructing  the  project.  Localized  and  short- 
term deterioration  of  air  quality  would  be  unavoidable.  The 
effect  to  populated  areas  would  be  negligible. 

4.1.6  Geology  and  Soils 

4. 1.6.1  Beneficial  and/or  Adverse  Impacts 

Excavation  of  the  access  road  routes;  excavation  of  the 
dam,  powerhouse  sites,  and  diversion  sites;  construction  of  the 
transmission  lines;  and  other  construction  activities  that 
would  disturb  soils,  alter  slopes  and  drainage,  or  remove  natural 
vegetation  cover  and  root  systems,  would  be  expected  to  result 
in  some  erosion  and  perhaps  some  minor  soil  mass  movement. 

Some  minor  erosion  would  be  expected  on  the  reservoir 
shoreline  due  to  rainfall,  surface  runoff,  and  wave  action. 

Talus  deposits  along  the  shoreline  are  relatively  small  and  are 
well  drained  and  would  not  be  expected  to  present  significant 
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stability  problems.  No  past  landslides  of  significant  size  have 
been  observed  in  the  reservoir  area  and  any  soil  mass  movement 
would  be  expected  to  be  minor.  Other  erosion  or  slope  stability 
problems  could  develop  during  project  operation  due  to  insuffi- 
cient drainage  or  slope  stability  measures. 

4. 1.6. 2 Mitigative  Measures  Proposed 

Measures  proposed  to  minimize  erosion  include  limiting 
stream  fording  by  construction  equipment,  revegetation  of  exposed 
soil  areas,  providing  runof f -d ivers ion  structures  and  sediment 
traps,  and  controlling  streamflow  and  runoff  at  spoil  disposal 
sites.  The  access  road  alignment  was  selected  to  minimize  high 
side-cuts  and  excavation,  thereby  serving  to  minimize  soil 
erosion.  Site  location  and  design  of  the  powerhouse  and  other 
project  facilities  would  be  based  on  geotechnical  field  investi- 
gations done  for  the  Applicant  to  avoid  existing  avalanches, 
rock  falls,  and  other  slope  stability  problem  areas. 

4. 1.6. 3 Unavoidable  Adverse  Impacts 

Some  unavoidable  minor  erosion  would  occur  during  con- 
struction before  protective  measures  such  as  revegetation  and 
various  stabilization  measures  could  be  implemented,  but 
the  fast  regrowth  of  vegetation  would  serve  to  shorten  the 
duration  of  much  of  the  erosion  impacts.  Minor  erosion  would 
be  unavoidable  in  areas  where  constant  construction  activity 
would  preclude  the  effectiveness  of  mitigation  measures.  Minor 
wave  erosion  along  the  reservoir  shoreline  would  also  be  unavoid- 
able . 

4.1.7  Visual  Resources 

4. 1.7.1  Beneficial  and/or  Adverse  Impacts 

Impacts  on  visual  resources  during  construction  of  the 
proposed  project  would  be  minor.  The  degree  of  inaccessibility 
and  dispersed  nature  of  project  facilities,  coupled  with  the 
adverse  climate  that  persists  in  the  area  most  of  the  year, 
would  reduce  significantly  the  visual  impacts  normally  asso- 
ciated with  similar  construction  activities  of  this  magnitude. 

The  power  tunnel  would  take  about  2 full  years  to 
construct,  but  would  be  entirely  undergound  and  therefore  not 
visible.  Reservoir  clearing  and  construction  activities  asso- 
ciated with  the  proposed  dam,  spillway,  outlet  works  and  other 
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diversion  works  are  extremely  difficult  to  reach,  even  in  June, 
July  and  August.  These  areas  are  virtually  inaccessible  during 
the  remaining  9 months  of  the  year.  Access  road  construction, 
with  the  exception  of  a small  portion  of  road  between  the  proposed 
jetty  and  powerhouse,  would  also  be  relatively  inaccessible  due 
to  terrain,  weather  and  proposed  physical  controls.  The  majority 
of  transmission  tower  sites  (more  than  80  percent),  and  the  power- 
house and  penstock  construction  areas,  while  not  as  remote  as 
other  project  facilities,  are  still  difficult  to  access. 

Project  facilities  are  more  "strung  out"  over  25  miles 
rather  than  "contained"  in  one  or  two  areas.  This  configuration 
reduces  the  cumulative  effect,  otherwise  possible,  of  construc- 
tion activities  at  sites  in  one  general  area. 

The  combination  of  restricted  access,  adverse  climate 
and  reduced  visibility,  significantly  limits  impacts  on  visual 
resources  during  operation  and  maintenance,  also.  Approximately 
3 miles  of  transmission  line,  that  portion  from  its  termination 
point  northwest  of  Buskin  Lake  on  the  north-facing  slope  of 
Erskine  Mountain,  as  it  climbs  west  towards  Elbow  Mountain 
(including  about  20  structures),  would  be  visible  from  a rural, 
but  not  populous  area  west  of  the  city  of  Kodiak.  The  impact  of 
this  portion  of  transmission  line  would  be  minor,  except  when  the 
landscape  is  snow-covered  at  which  time  the  proposed  Cor-ten  steel 
structures  would  contrast  dramatically  with  the  predominate  snow- 
covered  landscape. 

4. 1.7.2  Mitigative  Measures  Proposed 


The  primary  measure  needed  to  prevent  adverse  visual 
impacts  is  the  restriction  of  project  construction  areas  from 
public  access.  Revegetation  of  exposed  areas  not  occupied  by 
permanent  project  structures,  temporary  runoff  diversion  struc- 
tures, and  sediment  traps  where  necessary  would  significantly 
reduce  possible  unsightly  erosion  and  siltation  of  lands  and 
waters.  Spoil  from  construction  sites  would  be  either  inundated 
by  the  proposed  project  reservoir  or  placed  in  a gully  where  it 
would  not  be  visible  except  to  observers  immediately  adjacent  to 
it . 


Clearing  transmission  tower  sites 
that  area  necessary  to  string  conductors 
of  construction  equipment.  Most  towers 
helicopter  and  all  inspections  would  also 


would  be  limited  to 
and  allow  passage 
would  be  placed  by 
be  made  by  helicopter. 


Project  access  roads  would  be  watered  during  dry  periods 
to  reduce  the  likelihood  of  airborn  dust,  generated  by  construc- 
tion equipment,  from  settling  on  adjacent  vegetation. 
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The  portion  of  access  road  from  the  jetty  to  the  power- 
house would  be  maintained  at  a minimum  standard,  permitting 
access  for  maintenance  and  inspection  of  the  powerhouse  and 
switchyard.  Access  roads  to  Terror  Lake  and  other  diversion 
works  would  be  maintained  at  a lower  standard  permitting 
inspection  of  all  project  structures  at  least  once  a year 
during  the  summer  months.  Emergency  access  during  the  winter 
would  be  by  helicopter,  and  the  road  would  not  be  kept  open 
after  the  first  winter  snows.  These  factors  help  to  minimize 
the  impact  of  access  facilities  on  the  visual  resources  during 
much  of  the  year. 

The  proposed  project  was  laid  out  and  all  structures 
were  designed  so  as  to  minimize  impacts  to  visual  resources 
during  operation. 

4.1. 7. 3 Unavoidable  Adverse  Impacts 

The  proposed  project  would,  however,  unavoidably  impact 
existing  visual  resources.  The  powerhouse,  switchyard,  spoil 
area,  access  roads,  port  facilities,  dams,  penstocks,  and  trans- 
mission facilities  are  structures  or  areas  that  would  be  visible 
to  subsequent  visitors  to  the  area.  Because  of  limited  access- 
ibility, dispersed  locations  of  facilities,  and  climatic  condi- 
tions, the  unavoidable  impacts  are  considered  to  be  minor. 

4.1.8  Cultural  Resources 


4. 1.8.1  Beneficial  and/or  Adverse  Impacts 

Archeological  sites  49-KOD-138  and  49-KOD-190  would  not 
be  directly  impacted  by  construction  or  operation  of  project 
facilities.  However,  both  sites  could  be  impacted  by  illicit 
digging  and  collecting  of  individuals  attracted  to  the  area 
because  of  the  presence  of  the  project.  Both  sites  lie  in 
close  proximity  to  the  project’s  proposed  construction  camp 
and  principal  access  area,  and  can  easily  be  visited  on  foot 
or  by  boat.  Further,  incidents  of  looting  of  archeological 
sites  are  known  along  Kizhuyak  Bay,  and  are  common  on  Kodiak 
Island  (e.g.,  Clark  and  Milan,  1974,*  Righter  and  Jordan,  1980  ). 

The  impacts  to  site  49-KQD-19Q  could  be  severe.  This 
property  possesses  significant  information  relevant  to  the  later 
prehistory  of  Kodiak  Island,  and  is  an  eligible  property  for  the 
National  Register  of  Historic  Places. 

Site  49-KOD-138  has  been  severely  impacted  by  wave  action, 
slumping,  and  erosion,  and  lacks  significant  information  pertaining 
to  eligibility  for  the  National  Register  of  Historic  Places.  Any 
further  impacts  to  this  site  would  not  be  significant. 
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4. 1.8. 2 Mitigative  Measures  Proposed 

The  Applicant  (by  letters  from  KEA  to  the  Commission, 
dated  January  20,  1981,  and  to  the  SHPO,  dated  April  24,  1981) 
has  proposed  a management  plan  for  protecting  and  avoiding 
impacts  to  site  49-KOD-190  during  construction  and  operation 
of  the  proposed  project.  The  plan  consists  of  (1)  relocating 
the  project  access  road  from  the  construction  camp  so  that 
it  does  not  pass  near  the  site;  (2)  posting  a notice  in  the 
construction  camp  to  make  personnel  aware  of  legal  penalties 
for  vandalizing  archeological  sites,  and  to  indicate  that  job 
dismissal  would  occur  if  an  individual  is  involved  in  any 
violations  of  such  laws  and  regulations  at  site  49-KOD-190; 

(3)  restricting  the  project  area  to  construction  workers, 

KEA  personnel,  and  authorized  visitors  during  construction 
of  the  project;  and,  (4)  having  a KEA  watchman-maintenance 
employee,  who  would  permanently  reside  at  the  powerhouse 
location,  periodically  (probably  daily)  "patrol"  the  site 
to  prevent  any  unauthorized  visitation  and  vandalism.  The 
SHPO  has  reviewed  the  plan,  and  has  stated  that  the  project 
should  not  have  any  impact  upon  site  49-KOD-190  if  the  plan 
is  implemented  as  proposed. 

A plan  to  protect  and  avoid  impacts  to  site  49-KOD-138 
has  not  been  proposed.  Staff,  the  SHPO,  and  the  Applicant  have 
concurred  that  a management  plan  to  protect  and  avoid  impacts 
to  this  site  is  not  required. 

4. 1.8. 3 Unavoidable  Adverse  Impacts 

No  unavoidable  adverse  impacts  would  occur  to  site  49- 
KOD-190  if  the  Applicant's  proposed  plan  is  successful  in 
discouraging  site  visitation  and  illicit  digging  and  collecting 
activities.  If  the  plan  is  not  successful,  such  impacts  would 
occur.  Significant  information  would  be  lost  with  vandalism  of 
the  site.  Further,  any  salvage  excavation  to  mitigate  the 
effects  of  vandalism  would  result  in  destruction  of  at  least  a 
portion  of  the  site,  and  in  the  loss  of  information  that  would 
not  be  collected  or  recorded  during  excavation. 

Unavoidable  adverse  impacts  to  site  49-KOD-139  would 
occur  with  any  illicit  digging  or  collecting  activity  at  the 
site  that  would  result  from  construction  and  operation  of  the 
project . 
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4.1.9  Solid  Waste 

4. 1.9.1  Beneficial  and/or  Adverse  Impacts 

A sanitary  landfill  would  be  established  near  the 
construction  camp  on  Kizhuyak  Bay  for  the  disposal  of  solid 
waste  from  the  camp  and  various  project  construction  sites. 

4. 1.9. 2 Mitigative  Measures  Proposed 

All  necessary  permits  would  be  obtained,  and  the 
operation  of  the  landfill  and  incinerator  would  be  in 
accordance  with  those  permits.  Solid  waste  would  be 
removed  from  the  construction  camp  at  frequent  intervals. 

Accumulated  solid  waste  would  be  removed  periodically 
from  the  various  construction  sites  and  disposed  of  in  the 
sanitary  landfill  or  incinerator.  Some  solid  waste  may  be 
burned  at  the  construction  sites. 

The  disposal  of  all  brush  and  trees  cleared  during 
project  construction  would  be  done  in  accordance  with  any 
required  permits,  and  in  such  a way  as  to  preclude  environ- 
mental damage.  All  necessary  permits  would  be  obtained  and 
only  the  minimum  necessary  clearing  would  be  done.  Along  the 
transmission  line,  the  branches  of  some  trees  left  standing 
would  be  trimmed.  Felled  trees  would  be  trimmed  of  branches 
and  the  logs  and  stumps  would  be  stacked  at  intervals. 

Branches  and  cleared  brush  would  be  disposed  of  either  by 
open  air  burning  or  by  mulching  and  scattering. 

All  open  air  burning  would  be  done  in  accordance  with 
required  permits  and  with  due  regard  to  fire  safety.  Appro- 
priate fire  fighting  equipment  would  be  located  nearby. 

All  solid  waste  generated  by  the  operation  of  the  project 
and  by  the  caretaker  stationed  at  the  project  would  be  disposed 
of  either  at  the  landfill  site  previously  described  or  in  a new 
sanitary  landfill  which  may  be  developed  near  the  powerhouse. 

An  incinerator  may  also  be  provided  near  the  powerhouse. 

The  FWS  recommended  that  all  food-related  garbage  from 
construction  sites  be  collected  on  a daily  basis  and  incinerated. 
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4.1.10  Sewage  Disposal 


4.1.10.1  Beneficial  and/or  Adverse  Impacts 

Sewage  generated  at  the  construction  camp  would  be  given 
primary  treatment  by  an  Imhoff  tank  or  similar  facility,  which 
would  be  constructed  near  the  camp  area.  The  treatment  facility 
would  have  a capacity  substantially  in  excess  of  the  expected 
daily  sewage  flow. 

Sewage  treatment  would  be  required  for  the  caretaker's 
residence  and  the  powerhouse,  and  would  be  a single  septic  tank 
and  tile  drain  system. 

Sewage  disposal  at  the  picnic  area  and  campground  at  the 
head  of  Kizhuyak  Bay  would  be  by  means  of  a pit  toilet.  The 
structure  would  be  mounted  on  skids  to  facilitate  relocation 
when  the  pit  becomes  full,  and  located  an  appropriate  distance 
from  any  body  of  water,  as  required  by  State  regulations. 

4.1.10.2  Mitigative  Measures  Proposed 

Sludge  would  be  removed  from  the  septic  tank  as  required, 
approximately  once  or  twice  a year,  and  disposed  at  the  landfill 
site  to  be  constructed  near  the  project.  The  effluent  would  be 
discharged  into  a dosing  tank  and  chlorinated  before  discharge. 

If  the  camp  is  located  near  the  head  of  Kizhuyak  Bay, 
the  chlorinated  effluent  would  be  discharged  into  the  bay  via 
a pipeline  with  an  outlet  near  the  low  tide  level.  If  the  camp 
is  located  in  the  Kizhuyak  Valley,  the  chlorinated  effluent 
would  receive  secondary  treatment  in  a tile  drain  field  before 
percolating  into  the  Kizhuyak  River. 

All  project  construction  sites  would  be  supplied  with 
portable,  enclosed,  chemical  toilets.  Sewage  from  chemical 
toilets  would  be  trucked  to  the  treatment  system  described 
above . 

4.1.11  Water  Supply 

4.1.11.1  Beneficial  and/or  Adverse  Impacts 

Potable  water  systems  would  be  developed  and  maintained 
at  the  construction  camp,  and  possibly  at  Terror  Lake.  Depending 
on  the  location  of  the  construction  camp,  another  system  may  have 
to  be  established  for  the  planned  picnic  and  campground  area  near 
the  jetty  at  the  head  of  Kizhuyak  Bay.  The  remaining  project 
sites  would  be  supplied  by  daily  delivery  of  potable  water  in 
small  metal  coolers,  although  other  complete  systems  may  be 
established . 
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The  major  potential  environmental  impacts  arising  from 
the  construction  of  the  potable  water  systems  would  be  associated 
with  the  construction  of  intakes  in  rivers,  streams,  or  at  Terror 
Lake,  and  the  installation  of  pumps  with  possible  associated  fuel 
tanks.  Stream  or  lake  sediments  may  be  disturbed  duri’ng  the 
installation  of  the  intakes,  but  this  would  be  a short-term  effect 
and  should  not  be  significant.  Fuel  tanks  for  water  pumps  (if 
required)  would  not  be  provided  with  secondary  containment  facil- 
ities unless  they  are  above  ground  and  the  volume  of  stored  fuel 
warrants  such  facilities.  Measures  would  be  taken  to  protect 
pumps,  fuel  tanks,  intakes,  and  other  facilities  from  flood  damage 

4.1.11.2  Mitigative  Measures  Proposed 

The  potable  water  system  for  the  construction  camp  would 
be  designed  with  sufficient  capacity  to  provide  water  needed  for 
fire  protection  in  the  camp.  During  periods  of  high  fire  danger, 
there  would  be  a tank  truck,  equipped  for  fire  fighting,  present 
on  the  project.  Portable  fire  extinguishers  would  be  mounted 
throughout  the  camp,  at  the  construction  sites,  and  on  all  con- 
struction vehicles. 

Water  intake  sites  would  be  developed  at  several  points 
throughout  the  project  area  for  procurement  of  this  water.  The 
location  and  number  of  water  intakes  would  be  planned  to  minimize 
the  area  of  ground  disturbance.  If  necessary,  intake  sites  at 
streams  and  rivers  would  be  protected  from  flood  damage. 

4.1.12  Fuels,  Lubricants,  and  Chemicals 

4.1.12.1  Beneficial  and/or  Adverse  Impacts 

Fuels,  lubricants,  and  chemicals  to  be  used  during  the 
construction  and  operation  of  the  project  could  introduce  addi- 
tional environmental  hazards  into  the  project  area,  if  care  is 
not  taken  in  the  handling  and  use  of  such  substances. 

4.1.12.2  Mitigative  Measures  Proposed 

Fuels,  lubricants,  and  chemicals  would  be  transported, 
stored,  and  handled  in  a manner  to  prevent  entry  into  water- 
courses. A spill  prevention,  and  containment  plan,  would  be 
prepared  and  observed  during  construction,  as  required  by  Law. 

To  minimize  the  potential  for  spillage,  all  fuel  storage 
tanks  either  would  be  buried  or  placed  above  ground,  and  provided 
with  a secondary  means  of  containing  spilled  fuel.  The  tanks 
would  be  located  at  appropriate  distances  from  any  bodies  of  water 
Any  necessary  fire  suppression  equipment  and  spill  clean-up  equip- 
ment would  be  located  nearby.  The  fuel  transfer  and  storage  faci- 
lities would  be  designed  and  constructed  to  standards  that  would 
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minimize  the  potential  for  spills  and  leakage  due  to  the  failure 
of  any  fuel  system  components.  Copies  of  the  Spill  Prevention, 
Containment,  and  Countermeasure  Plan  would  be  placed  at  each 
storage  facility  as  required  by  law,  and  personnel  would  be 
assigned  to  make  all  required  reports. 

Secondary  containment  facilities  would  be  provided  if  the 
total  volume  of  stored  lubricating  oil  warrants  such  facilities. 
Used  lubricating  oil  would  be  disposed  of  in  such  a manner  as  to 
avoid  polluting  any  lakes,  streams,  rivers,  coastal  waters,  or 
ground  water. 

Any  hazardous  chemicals  that  would  be  required  during 
construction  would  be  stored  and  handled  in  a manner  that  is 
consistent  with  human  and  environmental  safety.  Chlorine 
required  for  the  potable  water  systems  and  the  sewage  treatment 
system  would  be  stored  in  an  environmentally  safe  manner. 

Explosives  would  be  transported,  stored,  and  handled  in  accord- 
ance with  appropriate  regulations  and  standard  safety  practices. 

The  powerhouse  and  switchyard  equipment  would  be  placed  on 
concrete  foundations  with  conduits  designed  to  catch  any  spilled 
oil.  Spilled  oil  would  be  piped  from  the  switchyard  into  an  under- 
ground, closed  oil-water  separator  from  which  it  would  be  pumped 
into  closed  containers  on  the  ground  surface  for  disposal  in 
accordance  with  prescribed  State  and  Federal  environmental  and 
safety  regulations.  All  necessary  fire  suppression  equipment  and 
spill  clean-up  equipment  would  be  provided. 

4.1.12.3  Unavoidable  Adverse  Impacts 

Although  certain  protective  measures  may  be  taken  as  pre- 
viously described  to  minimize  the  potential  for  accidental  spills 
or  misuse  of  fuels,  lubricants  and  chemicals  into  the  natural 
environment,  the  presence  of  such  substances  at  the  project  site 
maintains  the  potential  for  accidental  spillage  or  misuse.  The 
accidental  release  of  such  substances  into  the  terrestrial  or 
aquatic  environment  would  adversely  affect  the  environment. 

4.1.13  Site  Restoration 

4.1.13.1  Beneficial  and/or  Adverse  Impacts 

Specific  restorative  measures  must  be  taken  following 
completion  of  construction  to  alleviate  adverse  impacts  that 
could  remain  if  careful  site  restoration  measures  are  not 
implemented . 

4.1.13.2  Mitigative  Measures  Proposed 

The  construction  camp  site  and  each  construction  site  would 
be  cleared,  graded,  and  treated  in  order  to  help  restore  the  area 
to  its  original  condition  to  the  extent  possible,  prevent  excessive 
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erosion,  enable  natural  vegetation  to  re-establish  itself,  and  to 
eliminate  safety  hazards.  The  following  clean-up  measures  would 
be  taken  at  the  construction  sites. 

1.  All  solid  waste,  excess  construction  materials,  and 
construction  equipment  would  be  removed  from  the 
project  area.  Material  and  equipment  not  contamin- 
ated with  fuels,  lubricants,  or  hazardous  chemicals 
may  be  disposed  of  in  the  camp  sanitary  landfill. 
Below-ground  structures,  excluding  metal  tanks, 
would  be  backfilled  to  the  adjacent  ground  level. 
Below-ground  utilities,  except  fuel,  lubricant, 

and  hazardous  chemical  facilities,  would  be  left 
in  place,  or  removed  if  desired  for  salvage.  Buried 
metal  tanks  would  be  removed  and  the  excavation  back- 
filled. 

2.  All  fuel,  lubricant,  and  hazardous  chemical  facilities 
including  storage  tanks,  metal  drums,  handling  equip- 
ment, and  all  temporary  pipelines,  would  be  removed 
from  the  project  area. 

3.  All  pits,  trenches,  and  holes  that  would  represent  a 
potential  safety  hazard  would  be  backfilled  or  treated 
so  that  that  no  hazard  would  exist. 


4.  If  the  construction  camp  sanitary  landfill  is  not 
maintained  as  part  of  the  permanent  project  facilities, 
it  would  be  closed  in  accordance  with  all  applicable 
permits  and  regulations. 

5.  Exposed  cut  and  fill  slopes  would  be  treated  as 
necessary  so  that  stability  is  established  and 
erosion  is  minimized.  Erosion  controls  previously 
mentioned  would  be  employed. 

6.  The  proposed  rock  quarry  for  the  construction  of  the 
Terror  Lake  Dam  would  be  left  in  a manner  that  presents 
no  safety  hazards  to  humans  or  animals  greater  than 
existed  prior  to  construction.  Quarry  cuts  would  be 
treated  to  stabilize  the  slopes  and  reduce  the  danger 
from  falling  rock. 


4.1.13.3  Unavoidable  Adverse  Impacts 

Although  restoration  measures  would  minimize  some  impacts 
that  resulted  from  the  project's  construction,  certain  activities 
would  be  unavoidable.  Scars  of  access  road  cuts,  carved  terraces, 
and  borrow  and  spoil  areas  would  not  be  completely  restored  and 
would  be  visible  for  many  years. 
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4.2 


TERROR  RIVER  POWERHOUSE  - ALTERNATIVE  1 


4.2.1.  Terrestrial  Environment 

4. 2. 1.1  Beneficial  and/or  Adverse  Impacts 

Terrestrial  impacts  associated  with  this  alternative 
could  be  restricted  almost  entirely  to  the  Terror  River  Valley 
and  transmission  corridor  to  the  USGS  near  Kodiak.  The  quan- 
tities of  terrestrial  habitat  to  be  disturbed  by  this  alterna- 
tive would  be  similar  to  that  described  in  Section  4.1,  except 
that  more  severe  impacts  would  occur  to  wildlife  species,  parti- 
cularly to  the  brown  bear,  due  to  the  placement  of  power  facilities 
and  the  access  road,  construction  camp,  docking  and  jetty  facility 
and  transmission  corridor  near  or  along  the  lower  Terror  River 
and  Bay.  Such  placement  would  severely  distress  the  bears  and 
impact  a primary  feeding  area  on  the  Terror  River  used  extensively 
by  bears  for  feeding  upon  the  large  numbers  of  salmon  that  spawn 
in  the  river  and  its  tributaries. 


Refuge 
area . 


Such  development  would  also  encroach  deeper 
and  affect  the  management  objectives  of  the 


into  the 
FWS  for  the 


4.2.2  Aquatic  Environment 

4. 2. 2.1  Beneficial  and/or  Adverse  Impacts 

Water  Quality 

The  Terror  River  powerhouse  construction  would  result  in 
suspended  sediment  conditions  in  the  Terror  River  similar  to  those 
discussed  for  the  proposed  project.  In  general,  construction 
impacts  on  the  water  quality  of  the  Terror  River  would  be  similar 
to  those  described  previously  for  the  Kizhuyak  River. 

Operation  of  the  Terror  River  powerhouse  would  alter  the 
thermal  regime  of  the  3 miles  of  river  below  the  powerhouse, 
because  the  power  tunnel  intake  at  1,240  feet  would  withdraw  cold 
water  during  the  summer  and  relatively  warmer  water  during  the 
winter.  A year-round  200  cfs  discharge  at  the  powerhouse  would 
dictate  the  lower  Terror  River  temperatures  during  the  winter, 
by  increasing  water  temperature  by  as  much  as  5°F.  Summer  water 
temperatures  below  the  powerhouse  would  be  decreased  by  as  much 
as  7°F. 


The  flow  regime  of  the  Terror  River  from  river  mile  3 to 
Terror  Lake  would  be  altered  in  a manner  similar  to  that  described 
for  the  proposed  project.  Below  the  powerhouse,  discharge  would 
be  greatly  increased  during  the  winter  (up  to  300  percent),  but 
not  appreciably  affected,  or  only  sightly  decreased,  during  the 
remainder  of  the  year. 
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Fishery  Resources 

Release  of  significantly  colder  water  into  the  lower 
Terror  River  during  the  summer  spawning  period  could  seriously 
affect  the  salmon  populations.  If  the  timing  of  spawning  was 
not  altered  by  the  colder  temperatures,  fish  spawning  in  July 
could  be  exposed  to  powerhouse  discharge  temperatures  of  41° 
to  44°F.  This  temperature  range  was  previously  cited  as  poten- 
tially damaging  to  the  early  embryonic  development  of  salmon. 
Warmer  temperatures  during  the  winter  period  could,  as  previously 
described,  affect  the  salmon  egg  incubation  rate,  although  precise 
prediction  of  such  effects  would  be  difficult.  Powerhouse  dis- 
charge to  the  lower  Terror  River  would  have  a greater  potential 
for  seriously  affecting  the  fishery  than  a similar  discharge  to 
the  Kizhuyak  River  as  proposed.  The  Terror  River  powerhouse 
site  is  closer  to  important  salmon  spawning  areas,  and  the  size 
of  the  resource  is  greater  than  in  the  Kizhuyak  River. 

Flow  changes  in  the  lower  Terror  River  could  enhance  fish 
populations  by  providing  a significantly  higher  flow  downstream 
of  the  powerhouse  during  the  winter.  This  would  protect  more  of 
the  stream  bottom  and  salmon  redds  from  freezing.  Redds  upstream 
of  the  powerhouse  site  would  be  exposed  to  winter  low-flow  periods 
unless  a minimum  flow  is  released  from  the  dam. 

A beneficial  impact  of  this  alternative  would  be  that  the 
Kizhuyak  River  would  be  unaffected  by  project  construction  and 
operation. 

4. 2. 2. 2 Mitigative  Measures  Proposed 

Mitigation  measures  proposed  would  be  similar  to  those 
previously  described  in  Section  4.1. 

4. 2. 2. 3 Unavoidable  Adverse  Impacts 

Unavoidable  impacts  would  be  similar  to  those  described  in 
Section  4.1,  although  the  Kizhuyak  River  would  not  be  affected  by 
this  project. 

4.3  BAUMANN  CREEK  PROJECT  - ALTERNATIVE  2 

4.3.1  Terrestrial  Environment 

4. 3.1.1  Beneficial  and/or  Adverse  Impacts 

The  construction  of  the  various  project  facilities  would 
have  adverse  impacts  on  the  wildlife  species  dependent  on  the 
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vegetation  communities  affected.  Adverse  impacts  would  result 
from  loss  of  habitat  through  the  removal  of  vegetation,  and  from 
the  disturbance  of  adjacent  areas  during  the  construction  pro- 
cess. Approximately  1,000  acres  of  vegetation  would  be  inundated 
by  the  project  reservoir.  An  additional  325  acres  of  vegetation 
would  be  destroyed  in  the  Falls  Creek  drainage  and  Baumann  Creek 
area  by  clearing  for  the  access  road,  transmission  line  right- 
of-way,  and  other  appurtenant  facilities.  All  of  the  project 
lands  would  be  located  within  the  Kodiak  National  Wildlife 
Refuge,  except  for  about  18  miles  of  the  transmission  line. 

Construction  of  the  project  would  occur  over  a 3-year- 
period,  primarily  during  the  summers.  This  would  inflict 
significant  impact  on  brown  bear  since  the  active  construction 
period  would  coincide  with  their  active  season. 

Bear  denning  within  the  Falls  Creek  area  would  be 
adversely  affected  during  the  construction  period,  and  bear 
movements  through  the  Baumann  Creek  and  Falls  Creek  areas 
would  also  be  disrupted  during  this  phase.  Alpine  feeding 
in  the  upper  Baumann  Creek  drainage  would  be  affected  during 
the  construction  of  the  dam.  Activities  associated  with  the 
construction  camp  and  staging  area  would  affect  key  bear  feed- 
ing areas  along  the  mouth  of  Baumann  Creek,  which  contains 
substantial  salmon  runs.  Encounters  of  construction  workers 
with  bears  could  result  in  either  injury  or  death  to  workers 
and/or  bears.  These  encounters  would  most  likely  occur  around 
the  construction  camp  where  bears  may  be  attracted  to  food 
items.  Some  nonprovoked  shooting  of  bears  could  occur. 

No  substantial  populations  of  mountain  goat  are  found 
in  the  Baumann  or  Falls  Creek  drainage,  therefore,  little  or 
no  effect  would  be  expected  to  occur  to  mountain  goats.  Other 
impacts  occurring  to  other  species  of  wildlife  would  be  similar 
to  those  discussed  in  Section  4.1.2. 

4. 3. 1.2  Mitigative  Measures  Proposed 

In  general,  mitigative  measures  proposed  in  Section 

4. 1.2. 2 for  the  Terror  Lake  Project  could  be  applied  to 
minimize  certain  common  impacts  to  both  projects. 

4. 3® 1.3  Unavoidable  Adverse  Impacts 

Unavoidable  adverse  impacts  discussed  in  Section  4. 1.2. 3 
would  generally  apply  to  the  Baumann  Creek  Project,  except  for 
those  that  relate  to  the  mountain  goat. 
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4.3.2  Aquatic  Environment 


4. 3. 2.1  Beneficial  and/or  Adverse  Impacts 

Construction  of  the  Baumann  Creek  project  would  adversely 
impact  the  water  quality  of  Baumann  Creek  and  Falls  Creek.  In- 
creased levels  of  suspended  sediment  and  turbidity  and  increased 
rates  of  sedimentation  would  result  from  construction  of  the  dam, 
intake,  tunnel,  powerhouse,  tailrace,  haulroads,  access  road, 
and  transmission  line.  Construction  of  a jetty  in  Terror  Bay 
would  result  in  disturbance  of  about  1 acre  of  subtidal  and 
intertidal  sand  and  gravel  habitat. 

The  major  impact  of  project  construction  on  the  fishery 
resources  of  Baumann  Creek  would  be  associated  with  increased 
turbidity  levels  and  resultant  adverse  effects  on  incubating 
eggs,  fry,  and  juvenile  fish  that  reside  in  the  stream. 

Project  operation  would  result  in  the  reduction  of  flows  in 
Baumann  and  Falls  Creeks  and  elimination  of  some  spawning  and 
rearing  areas  in  lower  Baumann  Creek.  Downstream  releases 
into  the  creek  from  the  reservoir  could  result  in  changes  in 
the  thermal  regime  of  the  creek,  with  possible  adverse  effects 
on  the  fishery. 

4. 3. 2. 2 Mitigation  Measures  Proposed 

Mitigative  measures  similar  to  those  discussed  in 
Section  4.1.1. 2 could  be  applied  to  minimize  the  impacts 
associated  with  the  Baumann  Creek  project. 

4. 3. 2. 3 Unavoidable  Impacts 

Unavoidable  adverse  impacts  discussed  in  Section  4. 1.1. 3 
for  the  Terror  and  Kizhuyak  Rivers  would  generally  apply  to  the 
Baumann  Creek  and  Falls  Creek  areas. 

4.4  WIND  POWER  ALTERNATIVE  - ALTERNATIVE  3 

4.4.1  Land  Features  and  Uses 

4. 4. 1.1  Beneficial  and  or  Adverse  Impacts 

Although  relatively  small  areas  are  actually  required  for 
placement  of  each  turbine  unit,  the  total  land  requirements  for 
a multiple-unit  wind  turbine  system  can  be  substantial,  since 
adequate  spacing  between  individual  turbines  is  necessary  to 
allow  for  replenishment  of  wind  flow.  The  Department  of  Energy 
(1979)  reports  that  the  land  requirement  per  unit  can  range  from 
50.5  to  68.02  acres. 
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4. 4. 1.2  Mitigation  Measures  Proposed 

The  lands  between  such  units  do  not  have  to  be  totally 
dedicated  to  such  use  but  may  also  be  utilized  for  other  com- 
patible land  uses  such  as  agriculture. 

4. 4. 1.3  Unavoidable  Adverse  Impacts 

Approximately  0.5  acre  of  land  for  each  turbine  unit 
installed  would  be  permanently  committed  to  the  supporting 
foundation . 

4.4.2  Terrestrial  Environment 


4. 4. 2.1  Beneficial  and/or  Adverse  Impacts 

Rogers  (1977)  investigated  the  ecological  concerns  of 
siting  wind  turbines  and  their  compatibility  with  their  surround- 
ing bio-physical  environment,  analytically  and  in  field  tests. 

The  investigation  revealed  that  fluctuations  in  rainfall,  wind 
speed,  temperature,  and  carbon  dioxide  levels  fall  within  natural 
variables,  so  that  plants  and  animals  would  not  likely  be  signifi- 
cantly affected  by  modification  to  microclimates  by  the  operation 
of  wind  turbines. 

The  potential  for  aerial  collision  of  night  migrating  birds 
is  somewhat  increased  at  wind  turbine  sites.  Test  observations 
indicated  migrating  birds  approaching  the  operating  turbine  at 
night  tended  to  take  evasive  action  to  avoid  the  blades.  Should 
turbines  be  sited  in  heavily  used  flyways,  bird  collisions  could 
increase,  particularly  during  inclement  weather. 

The  most  direct  impact  readily  apparent  from  the  construc- 
tion of  wind  turbine  at  the  project  site  is  the  removal  of  vege- 
tation serving  as  wildlife  habitat.  Land  clearing  operations  and 
leveling  the  site,  as  well  as  placement  of  the  tower  foundation  and 
access  roads,  adversely  affects  all  habitat  within  a 0.5  acre  tract 
for  each  wind  turbine  unit.  Forested  lands  may  also  require  clear- 
cutting  to  remove  any  restrictions  to  wind  velocity  and  direction. 
Such  practices  may  lead  to  soil  erosion,  water  pollution,  and 
further  habitat  destruction. 

4.4.3  Noise  Levels 


4.4. 3.1  Beneficial  and  or  Adverse  Impacts 

The  results  of  tests  conducted  to  date  (DOE,  1977)  indicate 
that  sound  levels  produced  by  large  wind  turbine  systems  are  expected 
to  be  within  tolerable  limits  at  relatively  close  distances  to  the 
turbine.  In  the  cases  examined,  turbine  systems'  sound  levels  did 
not  exceed  background  sound  levels  at  distances  over  800  feet  from 
the  turbine.  Newly  designed  systems  should  be  monitored  to  ensure 
that  sound  levels  do  not  exceed  acceptable  standards. 
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4.4.4  Safety  Factors 

4. 4. 4.1  Beneficial  and/or  Adverse  Impacts 

Safety  Factors 

Since  large  wind  turbines  are  composed  of  large  rotating 
blades  and  tower  structure  elements,  and  even  though  such  facil- 
ities are  designed  to  withstand  extreme  environmental  conditions, 
accidental  structural  failure  remains  a possibility.  Tower  collapse 
and  blade  failure  are  major  system  failures  that  could  occur.  In 
the  event  of  tower  collapse,  a danger  zone  would  be  created  encom- 
passing a circle  whose  radius  would  be  the  maximum  horizontal 
distance  of  the  system  at  the  time  of  failure.  In  the  case  of 
blade  failure,  either  of  two  hazards  could  occur,  the  shedding  of 
the  total  blade  or  blade  break-up.  The  maximum  blade-throw  distance 
for  large  scale  turbines  was  calculated  by  the  NASA/Lewis  Research 
Center  to  be  550  feet  at  a blade  rotation  rate  of  40  rpm  and  an 
optimum  blade-throw  angle.  In  blade  breakup,  portions  of  the  blade 
could  be  hurled  greater  distances.  The  risk  to  human  life  would  be 
expected  to  be  low,  since  any  such  failures  would  most  likely  occur 
during  extreme  environmental  conditions  when  human  presence  in  the 
immediate  area  should  be  limited. 

4. 4. 4. 2 Mitigative  Measures  Proposed 

Erection  of  security  fences  and  other  protective  measures 
could  eliminate  most  human  safety  hazards. 

4. 3. 4. 3 Unavoidable  Adverse  Impacts 

A minimal  hazard  to  low  flying  aircraft  could  be  expected 
due  to  the  height  of  the  wind  turbine  structure. 

4.4.5  Electromagnetic  Interference 

4. 4. 5.1  Beneficial  and/or  Adverse  Impacts 

Electromagnetic  interference  may  be  produced  when  direct 
radio  wave  signals  emanating  from  air  navigation  systems,  micro- 
wave  communication  links,  and  television  and  radio  broadcasts 
strike  the  rotating  blades  of  wind  turbine  systems,  producing  a 
reflection  and  scattering  of  a secondary  interference  signal. 
Interference  levels  depend  on  the  wind  turbine  blade  geometry 
and  material  of  construction,  rotation  speed  of  the  blades  and 
the  directions  and  distances  of  the  transmitter  and  receiver  with 
respect  to  the  turbine. 

The  Federal  Aviation  Administration  ( FAA)  has  established 
regulations  concerning  the  maximum  tolerable  interference  with 
VOR  (very  high  frequency  omnidirectional  range),  an  integral  part 
of  the  air  traffic  control  network,  and  provides  navigation  (bear- 
ing) data  to  flying  aircraft. 
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Laboratory  simulations  and  field  tests  conducted  to 
investigate  video  and  audio  distortion  effects  on  television 
reception  revealed  that  the  level  of  interference  increased 
with  increased  TV  transmission  frequency  (or  channel  number) 
and  decreased  with  increased  distances  of  the  TV  receiver  from 
the  wind  turbine  (DOE,  1977).  The  interference  radius  also 
increased  as  the  distance  of  the  transmitter  from  the  turbine 
increased.  In  the  worst  case  situation,  objectionable  video 
distortion  was  noted  at  distances  of  a few  kilometers  from  the 
turbine  on  the  upper  UHF  channels. 

4. 4.5. 2 Mitigative  Measures  Proposed 

If  turbine  siting  is  carried  out  in  accordance  with 
existing  FAA  guidelines,  wind  turbine  systems  should  not  produce 
significant  interference  with  air  navigation  signals. 

In  a similar  fashion,  a prohibition  zone  for  wind  turbine 
siting  established  around  microwave  receivers  would  prevent  any 
significant  interference  effects  of  wind  turbines  upon  microwave 
systems.  The  television  interference  phenomenon  is  site  specific 
Thus  each  area  being  considered  for  wind  turbine  systems  would 
require  careful  evaluation  on  a site  by  site  basis. 

4. 4. 5.3  Unavoidable  Adverse  Impacts 

Some  minor  interference  may  occur  to  local  television 
signals  even  if  all  reasonable  measures  are  taken. 

4.4.6  Visual  Resources 

4. 4. 6.1  Beneficial  and/or  Adverse  Impacts 

If  a wind-power  generating  system  were  constructed  on 
Spruce  Island,  the  turbine  would  be  highly  visible  from  most 
areas  on  and  near  the  island.  However,  how  that  degree  of  visibi 
lity  affects  individuals  would  be  subjective.  Staff  believes  the 
effects  would  be  minor  and  could  be  considered  beneficial  when 
compared  to  other  environmental  consequences  involved  to  produce 
the  same  amount  of  energy. 

4. 4.6. 2 Mitigative  Measures  Proposed 

Careful  siting  of  wind  generating  structures  would  prevent 
the  adverse  impact  of  "visual  massing"  caused  by  structures  being 
adjacent  to  one  another  or  behind  one  another  in  confusing  sil- 
houettes (when  viewed  from  a major  population  center).  This 
"visual  massing"  is  significantly  more  intrusive  and  undesirable 
than  the  simple  silhouettes  of  many  structures  separated  by 
height  and  distance  along  the  sky  line.  Proper  coloration  would 
prevent  intermittent  reflections  which  are,  at  the  on-set,  eye 
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catching , but  which  later  become  intrusive  and  possibly  dangerous. 
Support  structures  should  reflect  the  existing  landscape  character 
to  the  greatest  extent  possible  in  terms  of  density  and  height 
while  still  satisfying  safety  and  reliability  criteria. 

4. 4. 6. 3 Unavoidable  Adverse  Impacts 

The  presence  of  wind-generating  systems  would  impact  some 
viewers  adversely  no  matter  the  design  or  location.  Staff 
believes,  however,  that  these  viewers  would  make  up  a very  small 
percentage  of  the  viewing  public  in  Kodiak. 

4.5  NON-STRUCTURAL  ALTERNATIVES  - ALTERNATIVE  4 

Implementation  of  the  non-s tructural  alternatives  discussed 
in  Section  2.4  would  in  effect  maintain  the  status  quo  of  the 
natural  environment. 

4.6  NO  ACTION  - ALTERNATIVE 

The  alternative  of  "No  Action"  is  described  in  Section  3. 

If  the  proposed  project  or  any  of  the  action  alternatives  would 
not  be  implemented,  the  environmental  impacts  associated  with  the 
activities  of  construction  and  operation  would  not  occur.  A con- 
tinuation of  current  environmental  conditions  would  be  expected 
to  remain  unchanged  in  the  proposed  project  area. 


The  existing  environment  of  the  Terror  and  Kizhuyak  Rivers 
and  the  Kodiak  Wildlife  Refuge  would  be  expected  to  remain  in  a 
relatively  wilderness  environment.  No  project  related  adverse 
impacts,  whether  short-term  or  residual,  would  occur  to:  climate, 

topography,  geology,  archeological  resources,  soils,  water 
resources,  vegetation,  wildlife,  recreation,  aethestics,  land 
use,  and  land  use  plans  and  controls.  Current  land  uses  would 
continue  or  the  land  could  be  available  for  unspecified  future 
uses.  Water  resources  which  would  have  been  utilized  or  impacted 
by  activities  of  the  proposed  and  alternative  actions  would 
remain  available  in  their  present  condition  for  other  uses  (i.e., 
aquatic  habitat). 


The  alternative  of  "No  Action"  to  the  proposed  action 
or  alternative  developments  may  necessitate  the  development  by 
KEA  of  alternative  methods  to  meet  the  demand  for  energy  in  its 
service  area.  KEA  would  have  to  develop  additional  generation 
capacity  to  meet  the  demand  for  electrical  energy  in  its  service 
area  or  curtail  services  or  initiate  measures  to  conserve  large 
blocks  of  power.  Expansion  of  its  diesel  generation  facilities 
appears  to  be  the  likely  scenario,  if  hydroelectric  generation 
or  wind  power  are  not  implemented.  Expansion  of  the  diesel 
facilities  would  lead  to  larger  quantities  of  air  pollutants 
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being  released  into  the  atmosphere  and  larger  consumption  of 
diesel  fuel,  a non-renewable  resource.  Although  emission 
rates  and  resultant  pollutant  concentrations  may  normally  be 
held  within  acceptable  limits,  a net  increase  would  occur.  The 
costs  of  producing  power  would  escalate  in  proportion  to  future 
increases  in  the  cost  of  fuel  oil  (which  is  presently  rising 
faster  than  the  inflation  rate)  that  would  be  passed  on  to  the 
rate  payers.  Some  of  the  present  socioeconomic  considerations 
faced  by  the  City  of  Kodiak  and  outlying  communities  would  be 
further  aggravated  by  continued  escalating  costs  for  electricity. 
In  the  future,  the  availability  of  electricity  at  a reasonable 
cost  and  in  required  quantities,  could  seriously  affect  the 
economic  well  being  of  the  entire  Kodiak  area.  If  rates  continue 
to  rise,  this  could  discourage  business  from  locating  in  the 
area  and  could  encourage  local  business  to  close  or  relocate. 


4.7  COMPARISON  OF  ALTERNATIVES 

4.7.1  Land  Features 

4. 7. 1.1  Geology  and  Soils 

More  impacts  on  soils  and  soil  stability  during  operation 
and  construction  would  be  expected  for  Alternatives  1 and  2 than 
would  be  expected  for  the  proposed  transmission  line.  Alternative 
1 and  2 would  be  nearly  twice  the  length  of  the  proposed  line. 
Anticipated  geology  and  soil  impacts  for  Alternatives  1 and  2 
transmission  routes  from  the  Kizhuyak  River  to  the  USCG  substation 
would  be  the  same  as  for  the  proposed  project  route. 

Construction  and  operation  of  a new  hydroelectric  project 
for  either  Alternative  1,  2 or  3 would  result  in  more  adverse 
impacts  on  geology  and  soils  than  would  the  proposed  action. 


4.7.2.  Land  Uses 

The  proposed  action  as  well  as  Alternatives  1,  2,  and  3 
would  both  severely  impact  and  encroach  upon  the  natural  resources 
and  management  objectives  of  the  Kodiak  Wildlife  Refuge.  The  wind 
power  alternative,  as  well  as  the  no  action  and  non-s tructural 
alternatives,  would  avoid  any  infringement  upon  the  Refuge. 


The  wind  power  alternative  could  require  removal  of 
forest  land  from  production  for  the  life  of  the  project.  Final 
location  of  the  wind  power  facilities  could  also  isolate  acres 
of  forest  land  from  harvest  due  to  interference  by  the  transmis- 
sion line.  The  cost  of  harvest  of  semi-isolated  acres  may  be 
increased  because  of  additional  roads  required  to  harvest  or  a 
more  expensive  and/or  sophisticated  system  required  to  remove 
the  timber  because  of  the  proximity  of  a powerline. 
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The  possible  impacts  of  all  alternative  hydroelectric  sites 
and  alternative  transmission  lines  on  recreational  uses  would  be 
greatest  during  construction.  Alternatives  1 and  2 transmission 
routes  would  have  the  greatest  impact  due  to  their  longer  length. 
All  of  the  structural  alternatives  would  involve  a transmission 
line  whose  impact  would  consist  primarily  of  visual  resource 
degradation.  To  the  extent  that  each  of  the  hydropower  alterna- 
tives affects  the  fisheries  resources,  recreational  opportunities 
would  be  foregone.  Otherwise,  no  significant  impacts  on  dispersed 
recreation  would  be  expected  to  occur  as  a result  of  either 
alternative.  Some  increased  winter  recreational  opportunities 
may  result  from  clearing  along  transmission  line  rights-of-way 
for  snowmobiling . 

4.7.3  Water  Qual i ty/Quant ity 

The  no  action  and  non-s tructural  alternatives  would  result 
in  the  least  water  quality/quantity  impacts  of  all  the  alterna- 
tives. Of  the  remaining  alternatives  and  the  proposed  action, 
the  hydroelectric  alternatives  would  be  fairly  similar  in  terms 
of  water  quality  impacts,  while  the  proposed  action  and  Alterna- 
tives 1 and  2 appear  to  have  the  greatest  potential  for  long-term 
water  quality  and  quantity  problems  related  to  water  diversion 
for  hydroelectric  generation;  however.  Alternative  1 would  elimi- 
nate the  trans-basin  diversion  and  subsequent  impacts  associated 
with  the  proposed  action.  Alternative  transmission  systems 
would  not  appear  to  offer  any  long-term  water  quality  benefits. 

All  transmission  facilities  would  have  construction  related  impacts 
of  suspended  sediment. 

The  alternative  powerhouse  location  on  the  Terror  River 
would  be  superior  to  the  powerhouse  location  on  the  Kizhuyak  River 
in  that  the  water  quality  at  the  mouth  of  the  Kizhuyak  River  would 
be  maintained  in  its  existing  condition.  Construction-related 
impacts  would  be  similar  for  either  powerhouse.  The  Alternative 
2 powerhouse  would  not  require  any  alteration  of  the  Kizhuyak 
River  in  terms  of  discharge  during  project  operations,  so  project- 
induced  scouring  of  this  area  would  not  be  a consideration,  but 
the  Terror  River  would  then  be  subjected  to  possible  scouring 
action. 

4.7.4  Aquatic  Communities 


The  no  action  alternative  would  have  no  effect  on  fishery 
resources.  Of  the  other  alternatives,  the  windpower  facility 
would  have  the  least  impact,  while  Alternative  1 would  potentially 
have  the  greatest  impact  on  the  fishery  resources  of  the  area. 

The  proposed  action  may  affect  the  Kizhuyak  and  Terror  River 
salmon  populations,  but  the  impacts  would  not  be  significant. 

The  alternative  powerhouse  location  near  the  mouth  of  the  Terror 
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River  would  eliminate  any  impacts  on  the  Kizhuyak  River  but  would 
result  in  serious  impacts  on  the  larger  fishery  resources  of  the 
Terror  River.  The  proposed  action  transmission  line  would  have 
less  impact  on  fishery  resources  than  the  longer  line  required 
by  Alternative  1. 

4.7.5  Terrestrial  Communities 


The  no  action  alternative  would  have  no  adverse  effect 
on  the  terrestrial  resources  of  the  area.  The  wind  power  alter- 
native would  have  the  least  impact  of  the  action  alternatives, 
while  the  proposed  project  and  Alternatives  1 and  2 would  have 
similar  overall  impacts.  The  proposed  action  would  have  a shorter 
transmission  line  than  Alternatives  1 and  2,  but  would  affect  a 
similar-size  area  of  undisturbed  habitat  due  to  the  diversion 
structures  required  for  the  proposed  action. 

Placement  of  the  powerhouse  in  the  Terror  River  valley 
would  also  lead  to  development  of  the  construction  camp  in  the 
valley  as  well.  Since  the  lower  Terror  River  is  used  extensively 
by  bear  for  feeding  upon  salmon,  disturbance  to  brown  bear  would 
be  expected  to  be  greater  due  to  the  concentration  of  construction 
activities  in  the  Terror  River  Valley.  Development  of  Alternative 
2 would  eliminate  most  construction  impacts  in  the  Kizhuyak  drain- 
age, except  for  the  transmission  line  construction.  The  windpower 
alternative  would  have  the  least  impact  of  all  structural  alterna- 
tives upon  wildlife.  Due  to  the  greater  length  of  the  transmission 
line  for  Alternatives  1 and  2,  the  incidence  of  birds  striking  the 
conductors  would  probably  be  increased  with  the  development  of 
either  of  these  alternatives. 

4.7.6  Socioeconomic  Factors 

Socioeconomic  factors  would  be  very  similar  for  develop- 
ment of  either  of  the  hydroelectric  alternatives.  The  no  action 
alternative  may  be  economical  in  the  short-run  but  not  in  the 
long-term.  Hydroelectric  alternatives  are  long-term  solutions 
that  must  be  compared  on  an  overall  economic  basis. 

4.7.7  Visual  Resources 


About  17  miles  of  the  overhead  transmission  line  that 
would  be  built  for  either  the  proposed  project  or  Alternatives 
1 and  2 would  be  common  to  each  of  the  three  hydroelectric 
projects.  The  visual  and  recreational  impacts  of  the  wind  power 
alternative  would  be  less  than  the  impacts  resulting  from  the 
proposed  action  or  Alternatives  1,  2,  or  3.  The  wind  power 
alternative  would  result  in  the  least  adverse  impacts  on  visual 
and  recreational  resources  than  the  other  projects. 
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4.7.8  Cultural  Resources 

The  Terror  Lake  Project  and  the  Terror  River  and  Baumann 
Creek  alternatives  would  likely  impact  roughly  the  same  number 
and  kinds  of  cultural  resources.  The  wind  power  alternative 
would  require  less  project  area,  and  would  therefore  likely 
impact  fewer  sites.  The  no-action  and  non-s tructural  alterna- 
tives would  not  impact  any  sites,  and  would  be  the  preferred 
alternative  in  terms  of  avoiding  potential  impacts  to  cultural 
resources . 

4.8  RELATIONSHIP  TO  LAWS  AND  POLICIES 
4.8.1  Kodiak  National  Wildlife  Refuge 

Executive  Order  8857  of  August  19,  1941,  and  Public  Land 
order  1643  of  May  3,  1959,  state  that  the  purpose  of  the  refuge 
is  to  "...preserve  the  natural  feeding  and  breeding  ground  of 
the  giant  Kodiak  brown  bear  and  other  wildlife." 

The  Alaska  National  Interest  Lands  Conservation  Act,  P.L. 
96-487,  dated  December  2 , 1980,  contains  a provision  in  Section 
1325  which  states  that  "Nothing  in  this  Act  or  the  National 
Wildlife  Refuge  System  Administration  Act  of  1966  (16  U.S.C.  668 
dd)  shall  be  construed  as  necessarily  prohibiting  or  mandating 
the  construction  of  the  Terror  Lake  Hydroelectric  Project  within 
the  Kodiak  National  Wildlife  Refuge.  The  permissibility  of  such 
development  shall  be  determined  by  the  Secretary  on  a case-by- 
case basis  under  existing  law." 

The  Kodiak  Refuge  has  essentially  been  managed  as  a de 
facto  wilderness  since  its  establishment  in  1941.  Present  manage- 
ment primarily  involves  censuses  and  surveys  of  wildlife  popula- 
tions, law  enforcement  patrols  and  basic  research  on  key  wildlife 
species  such  as  brown  bear  and  bald  eagle.  Amphibious  aircraft, 
motorpowered  boats,  and  an  occasional  helicopter  are  essential 
in  performing  these  tasks. 

Federal  regulations  have  restricted  the  landing  of  air- 
craft on  the  refuge  lands,  rivers,  and  other  bodies  of  water, 
except  in  the  event  of  an  emergency.  The  pre-established  use 
of  aircraft  to  gain  access  into  the  refuge  conforms  to  manage- 
ment objectives  for  the  area.  Use  of  all  off-road  vehicles, 
including  jeeps,  trail  bikes,  dune  buggies,  snowmobiles,  and 
other  tracked  vehicles  are  not  permitted  on  refuge  lands. 
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The  State  of  Alaska  DFG  has  expressed  an  interest  in  providing 
improved  access  for  hunters  and  fishermen  through  development 
of  trails,  roads,  and  aircraft  landing  strips. 

The  Alaska  DFG  has  four  jurisdictional  (management) 
units  in  the  Kodiak  area.  The  Game  Division  obtains  and 
evaluates  information  on  game  and  furbearer  populations.  This 
generally  entails  annual  censuses  and  surveys  and-  assessment 
of  mortality  factors  through  the  analysis  of  harvest  statistics 
to  determine  population  status  and  trends.  Yearly  hunting  and 
trapping  regulations  are  based  primarily  on  this  information. 

The  Commercial  Fisheries  Division  obtains  and  evaluates 
information  on  economically  important  anadromous  fish.  Weir 
counts  and  aerial  surveys  are  used  to  monitor  the  magnitude, 
timing,  and  composition  of  salmon  escapement  from  refuge  streams. 
This  information  is  correlated  with  harvest  and  escapement  statis- 
tics to  ensure  that  an  adequate  number  of  adults  return  to  spawn. 
Rehabilitation  and  development  surveys  have  been  initiated  to 
determine  the  best  means  of  establishing  new  production  areas  or 
increasing  depleted  salmon  stocks.  The  sport  fish  division 
manages  sport  fisheries,  while  the  Fisheries  Rehabilitation  and 
Enhancement  Division  is  responsible  for  hatcheries  and  rehabili- 
tation of  depleted  fish  stocks. 

4.8.2  Wilderness  Proposal  for  Kodiak  Island 

The  Wilderness  Act  (P.L.  88-577;  78  Stat.  890-896)  directed 
the  study  of  every  roadless  area  of  5,000  acres  or  more  and  every 
roadless  island  within  the  National  Wildlife  Refuge  System,  to 
determine  its  suitability  or  non-suitability  for  inclusion  into 
the  National  Wilderness  Preservation  System.  In  fulfilling  this 
responsibility,  an  investigation  of  the  Kodiak  National  Wildlife 
Refuge  was  completed  in  1972.  The  final  report  proposed  that 
approximately  1,766,586  acres,  or  97  percent  of  the  refuge,  be 
designated  a wilderness  area  in  the  National  Wilderness  Preserva- 
tion System.  This  would  include  a portion  of  the  proposed  Terror 
Lake  Project.  The  FWS  (1972)  prepared  a draft  environmental 
impact  statement  for  the  proposed  wilderness  area.  Licensing 
and  subsequent  development  of  the  proposed  project  would  preclude 
the  Terror  Lake  area  from  being  included  in  a Wilderness  area, 
since  manmade  structures  are  prohibited  from  being  included  in 
the  Wilderness  System. 

The  Alaska  Native  Claims  Settlement  Act  of  December  18, 
1971,  (P.L.  92-203)  has  held  the  wilderness  recommendations  in 
abeyance  until  the  settlement  of  Native  claims  against  refuge 
lands.  Five  Native  villages  have  been  certified  on  the  refuge, 
(FWS,  1979).  The  Code  of  Federal  Regulations,  Title  43,  Section 
19.6,  outlines  FWS  management  regulations  for  proposed  wilderness 
areas.  These  regulations  will  be  in  effect  until  Congress  has 
the  opportunity  to  act  on  the  wilderness  proposal. 
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The  FWS  wilderness  field  study  was  provided  an  opportunity 
to  evaluate  lands  adjacent  to  the  refuge  to  determine  if  they 
might  make  desirable  additions.  Investigation  revealed  that  27 
privately-owned  tracts,  totalling  623  acres,  possess  exceptional 
wildlife  habitat  and  would  make  excellent  additions  through 
purchase.  A 318-acre  tract  at  the  head  of  Uyak  Bay  was  found 
to  be  of  particular  interest  to  the  FWS,  since  it  embraces  a 
productive  estuary  that  provides  both  feeding  and  nesting  areas 
for  migratory  waterfowl.  Numerous  brown  bear  and  bald  eagles 
also  inhabit  the  area  due  to  the  abundance  of  salmon  spawning 
in  major  tributary  streams.  These  lands  have  been  identified 
by  FWS  in  the  interest  of  possible  future  acquisition  through 
the  use  of  Land  and  Water  Conservation  Fund  Act  of  1965  (78 
Stat.  897)  or  the  Migratory  Bird  Hunting  Stamp  Act  of  1934 
(48  Stat.  451)  monies  (FWS,  1972). 

The  field  study  also  revealed  15  adjacent  undeveloped 
islands  that  would  make  desirable  additions;  all  are  in  the 
public  domain.  These  grass-covered  or  rocky  islands  support 
colonies  of  seabirds,  a variety  of  terrestrial  birds,  some 
mammals,  and  bald  eagles. 

4.8.3  Mount  Glottof  Research  Natural  Area 

A portion  of  the  project  works,  a diversion  dam,  would 
be  located  within  the  Mount  Glottof  Research  Natural  Area,  north 
of  Mount  Glottof  Glacier.  In  1975,  the  Director  of  FWS  design- 
ated the  Mount  Glottof  Research  Natural  area  as  a research  area 
for  Kodiak  brown  bear.  Management  criteria  for  research  natural 
areas  established  by  FWS  protect  against  activities  that  directly 
or  indirectly  modify  natural  ecological  processes  or  alter  the 
type  or  feature  that  is  being  preserved.  By  letter  of  October  17, 
1980,  the  FWS  indicated  that  project  features  lying  within  the 
Mount  Glottof  Research  Natural  Area  must  be  deleted  from  project 
plans  and  Appendix  G indicates  the  diversion  works  should  not  be 
approved  by  the  FERC  at  this  time. 

4.8.4  Hydroelectric  Generation  Facilities 

FERC  has  licensed  three  hydroelectric  projects  on  Kodiak 
Island.  The  only  active  project  within  the  refuge  is  FERC  Project 
No.  1299,  which  is  owned  by  the  New  England  Fish  Company.  The 
project  is  located  on  One  Mile  Creek,  One  Half-Mile  Creek,  and  a 
small  unnamed  creek,  all  of  which  flow  into  the  northeast  arm  of 
Uganik  Bay.  The  project  consists  of  a small  diversion  dam  on  One 
Mile  Creek  and  a 105-foot-long  flume,  passing  through  two  settling 
basins  and  a 10-inch,  wood-stave  pipeline,  3,500  feet  long,  which 
extends  to  a cannery.  The  project  is  now  being  used  only  to 
provide  electricity  for  use  by  the  resident  caretaker  of  the  fish 
processing  plant.  The  license  for  Project  No.  1299  was  initially 
issued  on  May  1,  1960,  and  a new  10  year  License  was  issued  on 
September  1,  1970,  and  expired  on  May  2,  1980;  the  Licensee  has 
not  applied  for  a new  license. 
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Dry  Spruce  Bay  Project,  FERC  No.  1432,  licensed  to  the 
Kodiak  Fisheries  Company,  is  located  on  the  Kupreanof  Peninsula, 
at  the  northern  end  of  Kodiak  Island,  outside  of  the  refuge 
boundary.  Although  the  license  does  not  expire  until  October  1988, 
the  project  is  not  currently  in  operation. 

4.8.5  Federal  and  State  Permits 


Federal 

Section  404  of  the  Federal  Clean  Water  Act  requires  that 
Applicant  must  obtain  a Federal  permit  from  the  U.S.  Army  Corps 
of  Engineers  before  any  construction  activities  that  may  result 
in  discharge  of  dredged  or  fill  material  into  any  waters  of  the 
United  States. 

Placement  of  the  transmission  towers  or  any  microwave 
communication  structures  on  high  ridges  near  any  airplane 
approaches  to  the  Kodiak  airport  could  pose  hazards  to  air  traffic  . 
Applicant  would  be  required  to  consult  with  the  Federal  Aviation 
Administration  ( FAA ) and/or  the  U.S.  Coast  Guard,  prior  to  the 
construction  of  any  such  facilities  to  minimize  any  avigation 
hazards  to  private,  commercial  or  military  aircraft  which  utilize 
the  air  corridors  near  the  project. 

State 

The  Alaska  Division  of  Policy  Development  and  Planning, 
in  accordance  with  Public  Law  92-583  and  94-370  and  Alaska 
Statutes  46.40.010,  must  find  that  the  project  is  consistent 
with  the  Alaska  Coastal  Management  Program  (ACMP). 

The  Department  of  Environmental  Conservation  (DEC)  is  the 
agency  responsible  for  issuing  a Certificate  of  Reasonable  Assurance, 
stating  that  the  proposed  activity  will  comply  with  the  requirements 
of  Section  401  of  the  Federal  Water  Pollution  Control  Act,  Amendments 
of  1972  as  modified  by  the  Clean  Water  Act  of  1977.  The  Applicant 
must  apply  to  DEC  for  a Section  401  water  quality  certificate. 

A comprehensive  list  of  Federal  and  State  Permits  is 
included  in  Section  2.1.9. 
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5.  STAFF  CONCLUSIONS 

5.1  SIGNIFICANT  ENVIRONMENTAL  IMPACTS 

5.1.1  Terror  Lake  - Proposed  Action 


The  construction  of  the  proposed  Terror  Lake  Project  would 
result  in  the  following  significant  environmental  impacts: 

(1)  Wetlands  of  the  lower  Kizhuyak  River  and  intertidal 
areas  of  upper  Kizhuyak  Bay  would  be  temporarily 
disturbed  by  the  construction  of  the  tailrace 
channel  and  jetty. 

(2)  The  presence  of  the  construction  force  and  the 
intense  level  of  construction  activity  would 
disturb  the  normal  activities  of  brown  bears 

to  a significant  extent.  Bear  movement  patterns 
through  Kizhuyak-Watchout  Valley  into  the  adjacent 
drainages  would  be  substantially  disrupted.  Fewer 
bears  would  den  in  the  lower  Kizhuyak  River  and 
Terror  River  Valleys.  Bear  feeding  in  the  lower 
Kizhuyak  River  Valley  would  also  be  affected,  and 
in  sub-alpine  and  alpine  feeding  areas  west  and 
north  of  Terror  Lake,  bear  feeding  would  be 
seriously  curtailed.  Bears  could  be  attracted  to 
garbage  at  the  construction  camp  and  its  sanitary 
landfill,  and  might  become  dependent  upon  this 
source  of  food.  Whether  bears  are  attracted  to 
the  camp  or  not,  the  frequency  of  bear-human  con- 
frontation would  increase. 


(3)  Increased  intra-specific  competition  in  wildlife 
would  result,  particularly  when  mountain  goats  and 
bear  displaced  by  construction  activities  move  into 
ranges  already  sustaining  populations  at  carrying 
capacity. 

(4)  The  present  mountain  goat  range  in  the  upper 
Kizhuyak  River  drainage  would  be  adversely 
affected,  primarily  by  the  installation  and  use 
of  the  access  road  and  the  construction  of  the 
diversion  structures. 


(5) 
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(1)  During  average  water  years,  the  annual  discharge 
of  the  Terror  River  (as  measured  near  the  mouth) 
would  decrease  approximately  35  percent;  approxi- 
mately 90  percent  of  the  discharge  from  Terror 
Lake  would  be  diverted  into  the  Kizhuyak  River 
at  river  mile  3.5,  increasing  the  total  annual 
discharge,  as  measured  at  Kizhuyak  Gage,  by 
approximately  61  percent. 


(2)  The  water  temperature  of  the  lower  Kizhuyak  River 
would  increase  by  up  to  4°F  in  the  winter  during 
generation  periods. 

(3)  Approximately  580  acres  of  land,  located  primarily 
at  the  upper  end  of  the  present  Terror  Lake,  would 
be  inundated.  An  additional  440  acres  of  wildlife 
habitat  would  be  lost  through  the  disturbance  caused 
by  constructing  or  placing  the  project  works. 

(4)  Lands  from  the  Refuge  used  for  project  purposes 
would  add  to  the  cumulative  impact  of  the  with- 
drawal of  additional  lands  for  purposes  unrelated 
to  the  project. 

(5)  The  access  road,  although  it  would  be  closed  to 
vehicular  traffic  to  Terror  Lake  would  allow 
portions  of  the  Refuge  that  are  now  isolated  to 
be  reached  more  easily. 

(6)  Development  of  the  project  would  reduce  the  need  to 
import  diesel  fuel  to  the  island,  slowing  increases 
in  the  electric  rates  paid  by  the  Applicant's 
customers.  The  Nation's  supply  of  non-renewable 
fossil  fuels  would  be  extended. 

5.1.2  Terror  River  Development  - Alternative  1 


The  construction  phase  of  Alternative  1 would  have  the 
following  significant  environmental  impacts: 

(1)  The  presence  of  the  construction  force  and  its 

intense  level  of  activity  would  disturb  the  normal 
activities  of  brown  bears  to  a significant  extent. 
The  lower  Terror  River,  which  is  an  important 
salmon  fishing  area  for  bear,  would  be  adversely 
affected,  thereby  affecting  the  substantial  bear 
population  in  that  area.  Bear  feeding  in  the  Terror 
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River  Valley  would  be  curtailed.  Bears  could  be 
attracted  to  garbage  at  a construction  camp  and 
its  associated  sanitary  landfill,  and  could 
become  dependent  upon  this  food  source.  The  fre- 
quency of  bear-human  confrontations  would  increase. 

Less  bears  would  den  in  the  lower  Terror  River 
Val ley . 

(2)  Wetlands  of  the  lower  Terror  River  and  intertidal 
areas  of  the  upper  Terror  Bay  would  be  temporarily 
disturbed  by  the  construction  of  the  tailrace  channel, 
powerhouse,  and  jetty. 

(3)  Increased  intra-specific  competition  would  result 
among  the  wildlife  displaced  by  construction  activities. 

(4)  The  noise  of  helicopters  and  aircraft  could  be  a 
significant  disruption  in  animal  behavior  patterns. 

The  operation  and  maintenance  of  Alternative  1 would  have 
the  following  adverse  impacts i 

(1)  Flows  in  the  Terror  River  between  the  dam  and  the 
powerhouse  would  be  diminished  by  as  much  as  90 
percent . 

(2)  Maximum  summer  temperatures  in  the  Terror  River 
would  decrease  approximately  7°F,  while  the  winter 
minimum  temperatures  would  increase  approximately 
4°F,  both  as  measured  below  the  powerhouse. 

(3)  Approximately  1,080  acres  of  wildlife  habitat  would 
be  lost  or  disturbed. 

(4)  Populations  of  salmon  and  Dolly  Varden  in  the 
Terror  River  could  be  reduced. 

(5)  Land  withdrawals  from  the  Refuge  for  Alternative 
1 would  add  to  the  cumulative  impact  associated 
with  the  withdrawal  of  additional  lands  for  purposes 
unrelated  to  the  hydroelectric  project. 

(6)  The  access  road  from  the  bay  up  along  the  Terror 
River  would  allow  portions  of  the  Refuge  that  are 
now  isolated  to  be  reached  more  easily. 

(7)  Development  of  Alternative  1 would  also  reduce 
the  need  to  import  diesel  fuel  to  the  island, 
slowing  increases  in  the  electric  rates  paid  by 
the  Applicants  customers.  On  a national  scale, 
the  supply  of  non-renewable  fossil  fuels  would 
be  extended. 
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5.1.3  Baumann  Creek  Project  - Alternative  2 

The  development  of  Alternative  2 on  Baumann  Creek  would 
result  in  the  following  significant  environmental  impacts  during 
construct  ion : 

(1)  The  presence  of  the  construction  force  and  its 
intense  level  of  activity  would  disturb  the 
normal  activities  of  brown  bear  to  a significant 
extent.  Bear-human  confrontations  would  be  more 
frequent.  The  lower  Baumann  Creek  area,  in  which 
bears  feed,  and  the  Falls  Creek  area,  which  is 
important  for  denning,  would  be  affected  signif- 
icantly. As  with  the  first  two  proposals,  bears 
could  be  attracted  to  the  construction  camp  near 
the  mouth  of  Baumann  Creek  and  the  camp's  sanitary 
landfill,  and  might  become  dependent  upon  this 
food  source. 

(2)  Other  animal  species  within  the  Kodiak  Wildlife 
Refuge  would  be  disturbed. 

When  construction  of  Alternative  2 is  finished,  the  follow- 
ing environmental  impacts  are  likely: 

(1)  Flows  in  Baumann  Creek  and  Falls  Creek  would  be 
diminished  from  the  dam  and  diversion  structure 
downstream  to  Terror  Bay. 

(2)  Salmon  and  Dolly  Varden  populations  of  the  lower 
Baumann  Creek  could  be  reduced. 

(3)  Approximately  1,350  acres  of  terrestrial  vegetation 
and  wildlife  habitat  would  be  lost  or  disturbed. 

(4)  The  access  road  from  Terror  Bay  along  Baumann 
Creek  and  to  Falls  Creek  would  make  previously 
isolated  regions  of  the  Refuge  easier  to  reach. 

(5)  Development  of  Alternative  2 would  also  reduce  the 
need  to  import  diesel  fuel  to  Kodiak  Island,  slowing 
increases  in  the  electric  rates  paid  by  the  Applicant's 
customers.  The  nation's  supply  of  non-renewable  fuels 
would  be  extended. 

5.1.4  Wind  Power  Generation  - Alternative  3 


The  development  of  the  wind  power  generation  alternative 
would  result  in  the  following  significant  environmental  impacts: 
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(1)  Each  wind  turbine  and  its  associated  facilities 
would  require  an  approximate  8-acre  site  which 
would  be  lost  as  wildlife  habitat. 

(2)  Vegetation  within  the  transmission  line  right- 
of-way  would  be  cleared.  Since  no  turbine  sites 
have  been  proposed,  the  transmission  line  route 


and  thus  the  amount  of  wildlife 
is  unknown. 

habitat  lost, 

(3) 

Birds  could  be  killed  or  injured 
the  turbine  blades. 

by  striking 

(4) 

A potential  for  the  collision  of 
aircraft  with  the  turbine  blades 
established . 

low-flying 
would  be 

(5) 

Wind  turbine  operations  could  interfere  with 
television  reception  and  microwave  communication. 

(6)  Development  of  Alternative  3 would  also  reduce 
the  need  to  import  diesel  fuel  to  the  island, 
slowing  increases  in  the  electric  rates  paid  by 
the  Applicant’s  customers.  The  nation's  store 
of  non-renewable  fuels  would  be  extended. 

5.1.5  No  Action  Alternative  - Alternative  4 

Taking  no  action  would  result  in  the  continued  combustion 
of  diesel  fuel  and  the  restriction  of  local  economic  growth.  There 
would,  however,  be  no  new  environmental  impacts  of  significance. 

5.2  STAFF’S  RECOMMENDED  ACTION 

While  the  no-action  alternative  would  not  have  any  new 
environmental  impacts,  the  Applicant's  generating  capacity  would 
not  be  increased.  As  discussed  in  Section  1.2,  the  Kodiak  area 
would  require  additional  power  generation  by  1983.  Thus,  the  no- 
action alternative  is  unacceptable. 

Since  wind  turbines  would  occupy  small  parcels  of  land, 
their  construction  would  appear  to  have  lesser  environmental 
impact  than  any  of  the  hydroelectric  developments  discussed  above. 
Evaluating  the  specific  effects  of  Alternative  3 upon  the  environ- 
ment, however,  is  contingent  upon  knowing  where  the  turbines  would 
be  located. 
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The  design  of  Applicant's  proposed  project  works  is 
environmentally  superior  to  the  design  of  Alternatives  1 and  2, 
because  river  flows  resulting  from  project  operation  would  not 
significantly  affect  fish  populations  in  the  Terror  and  Kizhuyak 
Rivers,  and  would  result  in  higher  discharges  into  the  lower 
Kizhuyak  and  lower  Terror  Rivers  during  the  winter  low-flow  period, 
potentially  enhancing  overwinter  survival  of  salmon  eggs  and  fry. 
Alternatives  1 and  2 would  also  encroach  upon  the  land,  fish,  and 
wildlife  resources  of  the  Refuge  and  produce  environmental  impacts 
that  are  more  severe  than  those  expected  to  occur  from  the  develop- 
ment of  the  Applicant's  proposed  project.  In  addition.  Applicant's 
proposed  transmission  route  would  have  less  impact  on  terrestrial 
and  aquatic  ecosystems  than  the  proposed  routes  of  Alternatives  1 
and  2.  For  these  reasons,  Staff  recommends  that  the  Terror  Lake 
Project  be  developed  as  proposed. 

5.3  MITIGATIVE  MEASURES 

Mitigative  measures  proposed  by  the  Applicant  for  the 
Terror  Lake  Project  are  described  in  Section  4.1  and  Appendix  G- 
Supplement  to  Exhibit  S.  These  proposals  are  designed  primarily 
to  mitigate  the  adverse  effects  of  construction  and  to  restore 
disturbed  areas  when  construction  has  ceased. 

Development  of  the  Mount  Glottof  Diversion  Works  could 
encroach  on  the  Mount  Glotoff  Research  Natural  Areas,  as  pre- 
sently delineated,  designated  by  FWS  in  1975  to  provide  an  area 
for  scientific  research  on  brown  bear  inhabiting  the  northern 
portion  of  the  Refuge.  FWS  recommended  that  the  diversion  works 
be  deleted  from  the  proposed  project.  Staff  did  not  include  the 
Mount  Glottof  Diversion  Works  in  its  economic  evaluation  of  the 
proposed  project  (Section  1).  Although  the  project's  annual 
generation  would  be  reduced  if  the  diversion  works  is  not 
installed,  the  project's  economic  feasibility  would  not  be  sub- 
stantially affected.  Staff  understands  that  there  is  some 
dispute  as  to  the  precise  boundary  of  the  natural  area.  Con- 
ceivably, the  diversion  works  as  proposed  may  not  be  within  the 
natural  area.  Therefore,  Staff  recommends  that  the  Mount  Glottof 
diversion  works  should  be  constructed  only  after  the  natural  area 
has  been  precisely  located  by  FWS,  and  it  can  be  shown  that  these 
project  structures  would  not  encroach  into  the  Research  Natural 
Area . 

The  FWS  also  suggested  that  consideration  be  given  to 
constructing  the  project  without  installing  a road  into  the 
Refuge;  the  Applicant's  response  is  contained  in  Appendix  B. 

FWS  further  suggested  that  any  access  roads  developed  should 
be  closed  to  the  public  by  locked  gates  or  other  means  to 
block  vehicular  traffic  into  the  Refuge.  Appendix  G,  Settle- 
ment Agreement  resolves  this  matter. 
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The  recent  agreement  between  the  Applicant  and  resource 
agencies  (Appendix  G)  provides  for  a year-round  minimum  flow 
release  into  the  Terror  River  to  protect  fishery  resources. 

This  flow  would  be  measured  at  the  Terror  River  stream  gage 
in  the  lower  river  and  would  be  as  follows:  60  cfs  from 

November  16  to  March  31 , 100  cfs  during  April,  150  cfs  from 
May  through  October,  100  cfs  from  November  1 to  15.  Staff 
concurs  with  this  proposed  flow  regime. 

The  Applicant  should  be  required  to  file  for  Commission 
approval  a final  sediment  and  waste  control  plan  after  a con- 
tractor has  been  selected.  Such  a plan  would  propose  measures 
to  prevent  or  minimize  construction-related  environmental  impacts 
of  sedimentation,  erosion,  and  slope  instability.  The  plan  should 
be  prepared  in  consultation  with  State  of  Alaska  resource  agencies 
and  the  FWS. 

Helicopters  should  be  used  to  transport  personnel, 
equipment,  and  materials  on  steep  terrain  and  where  roads  are 
not  essential,  but  helicopter  traffic  should  avoid  known  areas 
inhabited  by  bears,  goats,  and  raptor  nests.  The  use  of  over- 
land vehicles  in  the  transmission  line  construction  should  be 
limited.  Overland  vehicles  should  be  prohibited  from  fording 
streams,  and  should  be  used  only  on  soil  types  that  can  support 
traffic  and  on  slopes  less  than  10  percent.  Vehicles  should  be 
allowed  to  cross  muskeg  only  when  the  ground  is  frozen  and  the 
vegetation  is  protected  by  ice  and  snow  cover. 

To  prevent  bears  from  foraging  in  the  vicinity  of  the 
construction  camp  and  sanitary  landfill,  the  landfill  would 
have  to  be  properly  designed  and  operated.  Applicant  should 
consult  with  the  FWS  to  develop  a waste  disposal  plan  for  the 
camp  that  would  both  protect  the  bears  and  minimize  the  hazard 
of  confrontations  between  them  and  the  construction  workers. 

Any  transmission  line  spans  that  may  present  hazards 
to  aircraft  should  be  plainly  visible,  in  accordance  with 
Federal  and  State  requirements.  In  segments  where  this  hazard 
is  unlikely,  conductors  should  have  a non-specular  finish  to 
minimize  visual  impacts.  Transmission  line  design  should  be 
such  that  electrical  shock  hazards  to  birds  with  a large  wing- 
span would  be  minimized. 
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5.4  UNMITIGATED  ENVIRONMENTAL  IMPACTS 

Significant  environmental  impacts  of  the  proposed  Terror 
Lake  Project  that  would  not  be  mitigated  by  the  actions  described 
in  Section  4.1  include  the  following: 

(1)  Approximately  1,080  acres  of  wildlife  habitat 
would  be  lost  for  the  life  of  the  project. 

(2)  Human  intrusions  and  construction  activities 
within  the  wildlife  refuge  during  the  con- 
struction period  would  seriously  impact 
wildlife . 

(3)  Kizhuyak  River  flows  would  be  reduced  from  the 
Shotgun  and  Falls  Creeks  diversion  dams  down- 
stream to  the  powerhouse,  resulting  in  the  loss 
of  some  aquatic  habitat,  and  diminishing  the  flow 
over  the  falls. 

(4)  The  thermal  regime  of  the  Terror  and  Kizhuyak 
Rivers  would  be  altered. 

5.5  RECOMMENDED  AND  ONGOING  STUDIES 

The  following  studies  would  be  necessary  to  ensure  the 
most  environmentally  sound  design  for  the  Terror  Lake  Project 
and  to  provide  appropriate  mitigative  measures  in  addition  to 
those  proposed  in  the  application. 

(1)  The  salmon  runs  in  both  rivers  as  well  as  water 
temperature  and  discharge,  should  be  monitored 
during  the  construction  and  initial  operating 
period  of  the  project. 

(2)  The  cultural  resources  management  plan  proposed 
by  the  Applicant  should  be  expanded  to  include: 

(a)  provisions  for  contacting  the  Commission  and 
the  SHPO  if  archeological  site  49-KOD-190  is 
vandalized,  or  threatened  with  vandalism,  from 
events  or  activities  associated  with  the  con- 
struction or  operation  of  the  project;  and  (b)  a 
definition  to  indicate  that  "patrolling"  the  site 
is  a combination  of  site  visitation  and  visual 
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inspections  from  vantage  points,  such  as  along 
the  access  road  to  the  powerhouse.  An  addendum 
to  the  plan  should  be  prepared  in  cooperation 
with  the  SHPO,  and  filed  with  the  Commission 
for  review  prior  to  the  commencement  of  project 
construction,  which  incorporates  these  items 
into  the  plan.  Staff  intends  to  seek  the 
comments  of  the  Advisory  Council  of  Historic 
Preservation  on  the  effect  of  the  proposed 
project  upon  Site  49-KOD-190. 

(3)  A wildlife  monitoring  program  should  be  established 
by  KEA  in  cooperation  with  FWS  and  DFG  to  assess 
impacts  resulting  from  the  project's  construction 
and  operational  phases. 

5.6  INCREASED  INSTALLED  CAPACITY 

Applicant  proposes  to  construct  the  powerhouse  to  contain 
two  10 -MW  turbine-generator  units,  with  provision  for  a third  unit 
to  be  installed  at  some  future  date.  The  powerplant  is  proposed 
with  20  MW  of  installed  capacity  to  operate  at  a plant  factor  of 
80  percent.  Since  the  system  load  factor  is  about  60  percent, 
consideration  should  be  given  to  increasing  the  installed  capacity 
to  26  MW.  As  the  system  loads  grow  in  the  future,  the  hydro  plant 
could  be  utilized  for  peaking  to  follow  the  system  load  fluctua- 
tions, a function  in  which  hydro  excels  as  a generation  source. 
Provision  should  be  made  to  install  additional  capacity.  If  the 
project  were  planned  to  accommodate  an  ultimate  capacity  in  the 
range  of  50  MW,  it  would  be  ideally  suited  to  operate  in  conjunc- 
tion with  an  economical  form  of  non-dependable  generation  such  as 
wind  turbine  power.  If  the  installed  capacity  of  the  project  were 
increased,  the  environmental  effects  would  be  those  resulting  from 
constructing  a larger  powerhouse,  and  those  associated  with  an 
increased  difference  between  the  daily  maximum  and  daily  minimum 
powerhouse  discharges  to  be  expected  in  the  future,  as  the  project 
operation  changes  to  more  peaking  in  nature.  KEA  should  consider 
constructing  the  powerhouse  in  such  a way  that  future  increases  in 
capacity  are  not  made  impossible  or  unncessarily  expensive. 

5.7  INCREASED  PROJECT  ENERGY  FROM  ADDITIONAL  DIVERSIONS 

Project  energy  could  be  increased  in  the  future  by 
diverting  flow  from  adjacent  basins  into  Terror  Lake  via  diversion 
tunnels.  It  would  be  impossible  at  this  time  to  propose  that  this 
diversion  be  included  in  the  project  because  of  the  uncertainties 
of  alternatives  that  may  exist  when  additional  energy  is  required 
for  Applicant's  system.  If  the  plans  for  wind  power,  as  envisioned 
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in  the  National  Wind  Energy  Act  of  1980,  materialize,  then  wind 
power  development  for  Kodiak  may  very  well  be  the  next  most  econom- 
ical power  option  for  Applicant's  system.  Based  upon  preliminary 
calculations,  staff  estimates  that  wind  power  may  be  more  econom- 
ical than  future  water  diversions  added  to  the  project,  if  those 
diversions  require  more  than  915  feet  of  tunnel  per  square  mile 
of  drainage  basin  diverted. 

5.8  INCREASED  STORAGE  AT  TERROR  LAKE 

As  proposed,  the  Terror  Lake  Reservoir  would  be  capable 
of  storing  almost  50  percent  of  the  total  annual  runoff  of  the 
Terror  Lake  Basin  and  the  proposed  Upper  Kizhuyak  basin  diver- 
sions. Applicant's  studies  show  that  the  proposed  project's 
storage  capacity  is  adequate  to  prevent  spill  in  about  30  per- 
cent of  the  water  years  studied.  In  the  other  water  years, 
limited  spill  would  occur  during  the  summer  floods.  It  appears 
that  the  amount  of  storage  is  adequate  for  the  presently  proposed 
level  of  development.  If,  in  the  future,  non-dependable  generation 
were  added  to  the  system,  additional  storage  at  Terror  Lake  would 
be  highly  desirable.  For  example,  if  wind  turbines  were  installed, 
the  energy  they  would  provide  could  be  made  firm  by  off-loading 
the  hydroelectric  generation  during  windy  periods  and  maintaining 
the  energy  equivalent  in  storage  in  the  reservoir.  The  project 
reservoir  could  function  as  storage  for  wind-generated  energy. 
Increasing  the  storage  capacity  in  Terror  Lake  by  raising  the 
crest  elevation  of  the  dam  and  spillway  would  make  the  future 
development  of  non-firm  generation  sources  such  as  wind  much  more 
economical.  If  the  dam  were  constructed  to  store  more  water  than 
currently  proposed,  the  major  environmental  effects  would  be  those 
associated  with  increasing  the  reservoir  size  by  about  350  acres, 
the  use  of  larger  quantities  of  rock  and  fill  materials  for  the 
dam,  and  a somewhat  longer  construction  period  for  the  dam  struc- 
ture. If  the  dam's  crest  were  raised  at  a later  date,  it  would 
produce  most  of  the  short-term  construction  effects  of  the  initial 
dam  construction  and  those  associated  with  an  enlarged  reservoir. 
The  cost  of  raising  the  dam  at  a later  date  would  be  many  times 
more  expensive  than  the  cost  of  initially  constructing  the  dam  to 
the  ultimately  desired  elevation.  Thus,  KEA  should  investigate 
the  economic  feasibility  and  desirability  of  increasing  the  storage 
capacity  of  the  Terror  Lake  Reservoir  and  report  its  findings  to 
the  FERC  within  6 months  from  the  issuance  date  of  any  license 
approved. 

Assuming,  that,  to  avoid  system  instability  problems, 
the  maximum  wind  capacity  that  can  be  utilized  on  a power 
system  is  25  percent  of  the  system  peak  load,  and  assuming 


5-11 


that  the  ultimate  peaking  capacity  of  the  Terror  Lake  Project 
can  be  as  high  as  50  MW,  with  the  future  installation  of  addi- 
tional units  in  the  powerhouse,  then  KEA  could  plan  on  being 
able  to  utilize  approximately  12. 5 MW  of  wind  turbine  capacity 
operating  on  the  system  at  some  future  time.  To  be  certain 
that  all  of  the  wind  power  available  will  be  utilizable,  with- 
out wasting  available  hydro  energy,  additional  storage  space 
would  have  to  be  made  available  in  Terror  Reservoir  so  that 
hydro  energy  displaced  by  wind  units  could  be  carried  over  in 
storage  through  the  next  summer  runoff  period.  Assuming  that 
the  wind  resource  available  on  Kodiak  Island,  or  vicinity, 
could  support  a wind  turbine  plant  factor  of  44.5  percent,  the 
equivalent  of  49  gigawatt  hours  of  additional  energy  storage 
would  need  to  be  made  available  in  Terror  Reservoir.  In  Terror 
Reservoir,  one  thousand  acre-feet  of  storage  represents  one 
gigawatt  hour  of  energy,  so  that  49,000  acre-feet  of  storage 
space  beyond  that  proposed  in  the  application  for  license  would 
ensure  the  maximum  possible  utilization  of  12.5  MW  of  possible 
future  wind  capacity  at  some  future  date. 

If  it  were  decided  that  additional  water  diversions  to 
Terror  Reservoir  should  be  constructed  to  get  additional  energy 
rather  than  using  wind  power,  then  the  additional  storage  space 
would  be  needed  to  store  that  additional  water. 

If  neither  wind  power  nor  additional  diversions  are 
added  in  the  future,  the  additional  storage  could  provide  some 
additional  energy  to  the  system  by  allowing  some  water  that 
would  be  spilled,  in  high  runoff  months  in  good  water  years, 
to  be  stored  and  used  later  in  the  year,  thereby  increasing 
the  energy  available  from  the  project. 

5.9  PORT  LIONS  INTERCONNECTION 

The  city  of  Port  Lions  is  not  electrically  connected  to 
the  power  system  serving  the  City  of  Kodiak  even  though  both 
cities  are  served  by  the  Kodiak  Electric  Association.  The 
two  service  areas  are  physically  and  financially  independent. 
The  cost  of  power  in  Kodiak  in  1979  was  7.7^  per  kWh  and  in 
Port  Lions  it  was  24jzf  per  kWh.  The  difference  in  cost  of  power 
is  due  primarily  to  the  small  size  of  the  Port  Lions  system  and 
the  high  carrying  charges  for  equipment  at  Port  Lions,  due  to 
the  very  low  plant  factor  that  resulted  when  the  cannery  was 
closed.  The  system  has  1,100-kW  of  diesel  capacity  that  was 
required  to  serve  the  system  load  which  included  the  cannery. 
When  the  cannery  was  destroyed  by  fire,  the  total  system  costs 
were  shifted  to  the  residential  service  rates.  The  residential 
customers  create  a peak  demand  of  only  200-kW  and  are  paying 
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for  a system  capable  of  serving  about  six  times  that  load.  The 
plant  factor  of  Port  Lions  is  about  6.7%  which  means  that  Port 
Lions  is  using  only  6.7%  of  the  energy  that  it  is  capable  of 
producing.  With  the  situation  that  exists  at  Port  Lions,  even 
if  diesel  fuel  were  free,  the  cost  of  power  at  Port  Lions  would 
be  high.  It  appears  that  no  matter  what  is  done  about  hydro 
power  for  Port  Lions;  whether  Port  Lions  hydro  is  built  or  an 
interconnect  ion  to  the  Terror  Lake  project  could  be  provided, 

Port  Lions  will  have  high  rates  as  long  as  too  few  customers  are 
carrying  the  cost  of  too  much  capacity  resource. 

An  interconnection  of  the  Terror  Lake  Project  with  Port 
Lions  would  not  be  related  to  the  proposed  project,  because  any 
transmission  line  to  Port  Lions  would  not  be  a part  of  the 
licensed  project,  but  rather  a KEA  distribution  line.  The 
Commission  does  not  set  KEA's  retail  rates;  such  matters  are 
under  state  jurisdiction.  A project  intertie  would  not  neces- 
sarily reduce  the  rates  at  Port  Lions,  since  the  high  costs  of 
constructing  the  intertie  transmission  line  would  be  distributed 
to  the  small  number  of  Port  Lions  customers.  However,  some 
relief  may  be  in  sight  for  the  residents  of  Port  Lions  should 
the  Port  Lions  hydroelectric  project  be  constructed.  Senate 
Bill  No.  26  signed  into  State  law  by  the  Governor  on  July  20, 

1981,  appropriated  funds  for  several  power  development  projects 
in  Alaska,  including  $1.4  million  for  the  Port  Lions  hydroelectric 
project . 
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6.  IRREVERSIBLE  AND  IRRETRIEVABLE  COMMITMENT  OF  RESOURCES 

6.1  LAND  FEATURES  AND  USES 

Resources  that  would  be  used  in  construction  and  operation 
of  the  proposed  Project  would  include  land,  minerals,  and  supplies; 
water  from  the  river;  human  skill  and  labor;  and  capital.  Some  of 
the  resource  commitments  would  be  irreversible  and  irretrievable, 
such  as  construction  materials  and  supplies  that  could  not  wholly 
be  salvaged  after  use.  In  addition,  construction  of  the  Project 
would  commit  the  project  area  to  a new  pattern  of  recreation  and 
land  use  allocations,  but  these  lands  may  be  returned  to  former 
or  other  uses  following  construction. 

The  proposed  project  would  preempt  some  uses  of  the 
project  area  for  the  length  of  time  in  which  the  reservoir  exists. 
Encroachment  of  project  facilities  onto  lands  pristine  in  nature 
and  presently  managed  for  wildlife  purposes  as  part  of  the  Refuge 
would  preempt  wildlife  use  of  portions  of  the  Refuge  for  the  length 
of  time  in  which  the  reservoir  and  other  project  works  exist.  A 
permanent  commitment  of  land  resources  would  be  made  at  the  project 
structures  and  facilities.  The  power  facilities  could  be  removed 
and  the  Terror  and  Kizhuyak  Rivers  allowed  to  return  to  their 
original  channels  and  course,  but  the  project  area  would  be  unable 
to  return  to  that  state  to  which  the  environment  would  have  evolved 
had  the  action  not  taken  place. 

6.2  TERRESTRIAL  RESOURCES 

Wildlife  habitat  would  be  eliminated  or  seriously  disturbed 
in  some  areas.  Wildlife  species  particularly  affected  would  be 
brown  bear,  mountain  goat,  Sitka  deer,  beaver,  waterfowl,  shore- 
birds,  raptors  and  passerine  birds.  The  habitat  that  presently 
supports  these  wildlife  populations  would  be  inundated,  and  thereby 
lost  for  the  life  of  the  Project  and  possibly  altered  irreversibly. 
The  segment  of  wildlife  populations  dependent  upon  the  habitat  to 
be  eliminated  by  the  Project  would  be  forced  to  migrate  to  adjacent 
areas  and  compete  with  existing  populations  for  food  and  cover.  If 
the  new  areas  of  habitat  are  at  their  carrying  capacity,  the  numbers 
of  wildlife  in  excess  of  that  level  would  be  irretrievably  lost. 

6.3  AQUATIC  COMMUNITIES 

A 7-mile  reach  of  the  Terror  River  and  a 4.5-mile  stretch 
of  the  Kizhuyak  River  and  Falls,  Shotgun  and  Rolling  Rock  Creeks 
would  be  altered  due  to  the  construction  and  operation  of  the 
proposed  project.  The  falls  on  Shotgun  and  Falls  Creek  would  be 
dewatered.  Stream  aquatic  invertebrates  unable  to  adapt  to  a 
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reduced  stream  flow  in  the  upper  Kizhuyak  and  below  the  diversion 
dams  may  be  reduced  or  eliminated.  The  abundance  of  existing 
fish  species  and  character  of  the  fishery  could  be  changed  for 
at  least  the  life  of  the  project. 
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7.  RELATIONSHIP  BETWEEN  LOCAL  SHORT-TERM  USES  OF  MAN'S 

ENVIRONMENT  AND  THE  MAINTENANCE  OF  LONG-TERM  PRODUCTIVITY 

Short-term  use  of  the  environment,  as  considered  in  this 
statement,  are  those  that  would  occur  during  the  development  and 
operation  of  the  Project  through  a license  period  of  up  to  50 
years,  whereas  long-term  productivity  includes  all  aspects  of  the 
environment  that  would  be  affected  by  the  Project  throughout  the 
life  of  project  structures  and  long  after  the  initial  license 
period . 


7.1  SHORT-TERM  USES 

The  primary  use  of  the  proposed  Project  would  be  to 
provide  a source  of  economical  energy  which  reduces  the  con- 
sumption of  expensive  oil,  and  to  strengthen  the  reliability 
of  the  utility  system  for  residents  and  commercial  users  of 
electricity  served  by  the  Applicant.  The  Applicant  would 
develop  this  energy  by  utilizing  the  natural  resources  of  the 
Terror  and  Kizhuyak  Rivers  and  the  surrounding  environment  to 
meet  energy  forecasts  of  the  KEA  electrical  system.  The  Appli- 
cant proposes  to  improve  recreational  facilities  on  proposed 
project  lands  for  picnicking  and  sightseeing.  Improvements  of 
the  fishery  resources  of  the  Terror  and  Kizhuyak  Rivers  are 
expected  due  to  stabilizing  the  two  rivers'  flows,  providing 
minimum  flows  during  critical  periods  of  life  stages  of  the 
salmon  populations,  and  the  possible  development  of  a fish 
hatchery  below  the  powerhouse.  Approximately  4,188  acres  of 
land  would  be  within  the  proposed  project  boundary.  Land 
inundated  and  used  for  project  facilities  (1,080  acres)  would 
disrupt  the  ecosystem  of  the  area  and  eliminate  the  land  for 
any  future  land-oriented  uses  or  wildlife  purposes.  The  reser- 
voir would  alter  stream  hydraulic  parameters,  sedimentation 
rates,  and  species  composition,  productivity,  and  density  in 
the  Terror  and  Kizhuyak  Rivers. 

Employment  and  retail  business  in  the  Kodiak  area  would 
temporarily  increase  during  the  construction  period. 

7.2  LONG-TERM  PRODUCTIVITY 

Long-term  adverse  impacts  would  include  the  effects  of 
replacing  a natural  lake  and  a free-flowing  stretch  of  the  Terror 
River  and  its  adjacent  riparian  and  other  wildlife  habitat  with 
that  of  a man-made  impoundment.  The  existing  land-use  of  the 
area  would  be  preempted  from  long-term  wildlife  productivity. 
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Long-term  benefits  of  the  proposed  Project  would  include 
reducing  the  consumption  of  diesel  fuel  by  255,680  barrels 
annually  power  generation,  and  potential  positive  benefits  to 
the  salmon  fisheries. 

Should  the  proposed  Project  be  built  and  then  abandoned, 
both  the  terrestrial  and  aquatic  ecosystems  would  be  expected 
to  proceed  gradually  through  natural  successional  stages,  event- 
ually returning  to  a condition  similar  to  what  it  would  have 
become  if  the  project  had  not  been  built.  Dismantling  project 
works  and  letting  the  impoundment  return  to  an  unimpounded  fast- 
flowing river,  would  again  expose  that  portion  of  adjacent  lands 
to  the  forces  of  a free  flowing  river. 
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Comments  received  on  Draft 
Environmental  Impact  Statement 


Appendix  A 
Agency  Comments 

The  Notice  of  Availability  of  the  draft  environmental 
impact  statement  was  published  and  approximately  250  copies 
were  mailed  to  Federal,  state,  and  local  agencies  and  indivi- 
duals for  comments  on  or  about  March  27,  1981.  As  of  July  31, 
1981,  17  letters  of  comment  were  received.  The  summary  section 
of  the  final  environmntal  impact  statement  contains  listings  of 
those  agencies  and  individuals  that:  (1)  were  sent  copies  of 

both  the  draft  and  final  environmental  impact  statements;  (2) 
responded  with  letters  of  comment;  and  (3)  have  petitioned  to 
intervene  in  the  proceedings. 

All  timely  letters  of  comment  received  by  the  Commission 
on  the  draft  environmental  impact  statement  were  reviewed  by 
Staff.  Suggestions  for  correcting  text  or  data  and  requests  for 
further  discussion  of  a subject  have  been  given  consideration  by 
the  FERC  Staff.  Those  editorial  changes  and  suggestions  which 
were  practicable,  reasonable,  and  which  improved  the  quality  of 
the  final  environmental  impact  statement  are  incorporated  herein. 

Constructive  criticism  presenting  a major  environmental 
point  of  view  or  one  in  opposition  to  Staff,  when  persuasively 
supported,  is  treated  by  making  revisions  in  the  appropriate 
part  of  the  final  environmental  impact  statement.  When  the 
major  point  of  view  is  not  persuasive,  reasons  are  given  why 
Staff  did  not  change  its  point  of  view  in  the  margin  of  the 
letter . 

The  sections  or  pages  of  the  final  environmental  impact 
statement  that  have  been  modified  as  a result  of  comments 
received  are  listed  in  the  margins  of  the  letters  of  comment. 
Other  FERC  staff  responses  contained  in  the  margins  of  the 
letters  of  comment  are  self  explanatory. 

A '’no  response  required"  response  is  given  to  comments 
which  are  statements  that  raise  no  questions  concerning  treat- 
ment of  subject  matter  in  the  environmental  impact  statement. 

A "your  opinion  has  been  noted"  or  "your  comment  is 
noted"  response  is  given  to  comments  which  are  considered  to 
be  statements  or  opinions. 

A "this  is  a legal  issue  beyond  the  scope  of  the  EIS" 
response  is  given  to  comments  that  involve  legal  responses 
which  are  not  appropriate  in  the  EIS  process. 
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Federal  Page 


*Advisory  Council  on  Historic  Preservation  A-l 

Department  of  Agriculture,  Forest  Service 
and  Rural  Electrification  Administration 
*Department  of  the  Army,  Corps  of  Engineers  A- 2 

*Department  of  Energy,  Alaska  Power  Administration  A-l 6 

*Department  of  the  Interior  A-18 

*Department  of  Transportation 

*Environmental  Protection  Agency  A-21 


State 


Alaska  Department  of  Fish  and  Game 
Alaska  Power  Authority 

*Alaska  State-Federal  Coordinator  A-26 

*Alaska  Coastal  Management  Program  Consistency  A-46 

Determination 

Local 

*Mayor,  City  of  Kodiak 
Kodiak  Public  Library 
*City  Council  Port  Lions 
Bell's  Flat  Native  Corporation 
Anton  Larsen  Bay  Native  Corporation 
Konaig  Native  Corporation 

Other 


Senator  Ted  Stevens 

^Senator  Frank  H.  Murkowski  A-25 

Congressman  Don  Young 

*Sierra  Club  A-69 

*College  of  the  Atlantic  A-60 

*Dr.  Michael  Emmick  A-64 

*Dr.  Richard  J.  Jordan  A-98 


Applicant 


A- 5 5 
A- 5 7 


*Kodiak  Electric  Association,  Inc.  A-101 

Arctic  Environmental  Information  and  Data  Center 
International  Engineering  Company,  Inc. 

Simons,  Li  & Associates,  Inc. 
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The  Alaska  District  appreciates  the  opportunity  to  comment  on  the 
draft  environmental  impact  statement. 
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deposits  which  should  be  suitable  as  salmon  spawning  substrate.  Low 
velocity  flows  of  approximately  180  cubic  feet  per  second  would  occur. 
We  believe  this  situation  provides  a possibility  to  further  mitigate 


fishery  losses  to  the  Kizhuyak  River,  and  should  be  thoroughly 
explored.  Particular  consideration  must  be  given  to  thermal  con- 
ditions at  this  site  and  maintenance  requirements.  We  hope  to 
provide  further  comments  on  this  matter  prior  to  licensing. 
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Table  B.  Number  of  Times  Average  Monthly  Streamflows  at  the 

AEIDC  Terror  Gage  Study  Reach  During  the  Pink  Salmon 

Spawning  Period  Are  Less  Than  the  Streamflow  Values  Table  C.  Number  of  Times  Average  Monthly  Streamflows  At  The 

Indicated  1 AEIDC  Terror  Gage  Study  Reach  During  the  Mid-Winter 

Incubation  Period  Are  Less  Than  the  Values  Indicated 
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Based  on  27  years  of  average  monthly  streamflows  at  the  Terror 
River  Gage  (Figure  2-6,  Wilson  et  al.  1981). 
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This  higher  dam  has  primarily  been  considered  as  a way  to  supply  Your  comments  are  noted. 

future  electrical  demand.  We  believe  that  the  alternative  of  wind 

generation,  backed  by  the  storage  capacity  of  a larger  Terror  Lake  (page 

5-10)  deserves  serious  consideration,  for  both  environmental  and  economic 

reasons,  as  an  alternative  to  either  additional  diversions  into  the 
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of  the  Application  to  Construct  or  Modify  a Dam  along  with  plans  and 
specifications  for  each  dam  to  be  constructed.  However,  the  issuance 
of  certificates  of  approval  and  inspections  are  waived  in  deference 
to  FERC  regulation  and  inspection,  provided  that  FERC  provides  the 
department  with  prior  notice  of  all  dam  inspections  and  Inspection 
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flow  recommendation  for  Terror  River,  the  interagency  group  has 
also  recommended  that  KEA  consider  designing  the  tailrace  discharge 


channel  to  accommodate  spawning  salmon.  The  above  recommendations 
may  offset  some  these  losses. 


A- 31 


T3 

HP 

<D 

a> 

4J 

4J 

O 

o 

c 

e 

CO 

CO 

•H 

•H 

4J 

■p 

C 

C 

i 

i 

o 

o 

o 

a 

u 

3 

3 

o 

o 

>* 

Q> 

X 

XJ 

X) 

w 


CO 

X 

O 

Q> 

x 

•4-1 


o 

X 

00 

o 


o 

u 

XJ 

32 


QJ 


C/3 

43 

O 

a 

X 

X 

X 

X 

M 

44 

P*'.  X 

o 

QJ 

QJ 

o 

o 

42 

co  co 

CO 

W 

X 

CO 

X 

X 

42 

CO 

X 

< — 1 

& 

x x 

X 

P 

QJ 

0H 

*44 

& 

P2 

P 

44 

44 

X 

CO 

p 

Q> 

X 

x cd 

o 

O 

XJ 

O 

*H 

CO 

> 

QJ 

o 

X 

Pi 

42 

cd 

a x 

cd 

XJ 

X 

X 

P 

0) 

X) 

0) 

43 

P 

QJ 

42 

42 

cd 

QJ 

X 

X 

X 

Q) 

a 

aj 

X 

QJ 

X 

42 

CO 

(1) 

4*2 

P 

X 

Pi 

O 

O 

42 

> 

p 

-3 

P QJ 

0 

XJ 

CO 

X 

X 

X 

H 

X 

44 

P 

X 

o 

cO 

X 

X 

QJ 

CO 

cr  42 

X 

p 

X 

cd 

cd 

p 

CO 

cO 

< 

QJ 

e 

44 

cO 

QJ 

cO 

5 

% 

QJ  X 

QJ 

QJ 

42 

P 

00 

X 

42 

X 

P 

Pi 

3 

CO 

o 

QJ 

■3 

CO 

X 

0 

CP 

X 

P 

cd 

X 

O 

QJ 

O 

0) 

X 

QJ 

32 

X 

X 

P X 

cd 

§ 

o 

X 

0 

X) 

CO 

O 

42 

cO 

q 

o 

QJ 

Pi 

0 

X 

4^ 

P 

a 

O M 

X 

X) 

X 

0) 

q 

CO 

44 

44 

o 

x 

0 

QJ 

O 

cd 

O 

X 

o 

O 

p 

o 

X 

QJ 

o 

QJ 

CO 

<5 

CO 

44 

0 

QJ 

C 

& 

Pi 

o 

cd 

X 

P 

QJ 

QJ 

o 

P 

X 

42 

X 

<3 

o 

cO 

X 

CP 

o 

O 

X 

X 

X 

X 

X 

X • 

0 

X 

X 

p 

X 

> 

44 

cO 

X 

X 

X 

QJ 

QJ 

X 

CO 

X 

p 

QJ 

P3 

0) 

44 

CO 

CO 

m 

Pi 

CO 

p 

O 

X 

P.  X 

QJ  0 

X 

QJ 

o 

O 

X 

X 

X 

X 

XJ 

CO 

CM 

0) 

0) 

X 

P 

cd 

0 

X 

> QJ 

X 

43 

X 

P 

cd 

o 

a> 

qj 

44 

■a 

P 42 

o 

X 

42 

QJ 

Cd 

CO  X 

QJ 

X 

O 

42 

QJ 

p 

> 

44 

q 

X 

X 

X 

CO 

Q) 

5 

X 

42  CO 

XJ 

P 

o 

O 

X 

S 

43 

0) 

2 

44 

QJ 

X 

p 

<2 

X 

X 

Pi 

QJ 

QJ 

>> 

co 

p 

o 

x 

X 

B 

cp 

CO 

p 

CO 

0 

X 

X 

X co 

X> 

o 

X 

CO 

Q> 

SP 

0 

0 

C/3 

X 

X 

Pi 

O 

cd 

X 

X 

QJ 

X 

X 

*X 

(0 

X 

£ 

o 

X 

o 

cd 

X 

QJ 

CO 

42 

> 

x 42 

O 

CO 

CO 

O 

X 

B 

<i 

O 

P 

o 

OJ 

CO 

P 

42 

X 

o 

5 x 

% 

p 

P 

X 

X 

42 

X 

CO 

CO 

P 

QJ 

o 

p 

X 

CO 

X 

o 

o 

o 

X 

CP 

CO 

Z 

CO 

X 

X 

cO 

K*'.  X 

P 

0 

X 

cO 

Pi 

X 

<2 

.a 

P 43 

o 

X 

o 

cd 

X 

o 

QJ 

CO 

X 

0) 

43  QJ 

O 

X 

X 

P 

H 

O 

p 

X 

X 

Q> 

X 

1 — 1 

H 

§ 

QJ 

X 

> 

Pi 

to  X 

X 

X 

CO 

o 

X P 

o 

co 

X 

CO 

42 

43 

X 

42 

o 

X X 

to 

QJ 

X 

p 

X 

X 

X X 

X 

X 

o 

X 

cd 

QJ 

o 

XJ 

H 

p 

QJ  44 

Pi 

X 

QJ 

CO 

CO 

o 

cd 

CP 

QJ 

QJ 

X 

B 

0 

a 

q 

X 

CO  O 

cd 

p 

X 

x 

tn 

X CO 

X 

QJ 

0 

CO 

X 

3 

X 

cO 

44 

cO  QJ 

O 

X 

cr 

1 — 1 

r— 1 

Q)  QJ 

QJ 

X 

00 

cd 

43 

QJ 

X 

a 

O 

X 

QJ  P 

P 

cd 

QJ 

QJ 

CO 

cd 

to 

QJ 

a o 

43 

cd 

Cd 

O 

4*2 

QJ 

& 

o 

X CO 

0) 

n 

42 

CO 

a> 

p 

p 

X 

O X 

X 

XJ 

X 

CO 

a 

CO 

cO 

*X 

QJ 

O QJ 

to 

X 

43 

to 

co 

X 

cd 

p 

X 

CO 

pa 

QJ 

o 

X 

X 

0) 

>> 

o 

*£ 

tn 

Q)  Pi 

cO 

QJ 

p 

P 

X 

X 

x o 

X 

o 

Q> 

p 

X 

42 

0 

44 

P 

X 

44 

X 

Pi 

42 

fcn  c/3 

cd 

QJ 

p 

X 

O CO 

X 

X 

co 

X 

co 

O 

CO 

X 

cO 

42 

P 

CU 

X 

QJ 

X 

4> 

42 

42 

QJ 

QJ 

QJ  QJ 

£ 

X 

43 

QJ 

p 

CO  QJ 

X 

N 

x 

X 

X CO 
CO  X 

44 

o 

X 

0 

0 

•X  X 

CO 

X 

42  X 

cd 

X 

x oo 

O 

X 

o 

X 

P 

X 

X 

0 

0 

O 

QJ 

X 

QJ 

CO 

CO 

X 

Q) 

CO 

o a 

o 

*H 

X 

43 

> QJ 

X 

QJ 

QJ 

CO 

1 — 1 

P 

O 

X 

X CO 

X 

o 

42 

CO 

X 

cd 

0 

cO 

CO 

X 

o 

X 

X > 

Pi 

a 

4*2 

cd 

X 

o 

CP  QJ 

QJ 

o 

o 

3h 

QJ 

O 42 

CO 

CU 

44 

*44 

CO 

> x 

0) 

QJ 

p 

QJ 

0 

QJ 

QJ 

X 

42 

CO 

cd 

CP 

QJ 

o 

43 

43  O 

<5 

42 

O 

CO 

Pi  Pi 

42 

X 

QJ 

QJ 

Pi 

X 

X 

O 

QJ  X 

X 

QJ 

Q) 

X 

43 

p 

44 

CU 

& 

O 

P 

44 

X 

p 

Pi 

QJ 

QJ 

P 

42  Q) 

00 

X 

o 

X 

XJ  CO 

XJ 

1 — 1 

CP 

CO  4*2 

CO 

X 

O 

42 

CO 

CO 

QJ 

X 42 

X 

p 

QJ 

42 

0)  X 

P 

C 

a> 

o 

cO 

X 

p 

X 

X 

P 

X 

0 

CO 

cd 

cd 

X 

CO 

X 

CO 

43 

00 

CO  42 

cO 

*H 

o 

44 

QJ 

qj  Sn 

O 

o 

p 

P 

0 

X X 

42 

42 

o 

QJ 

p 

0 

X 

O 44 

x 

cO 

42 

P P 

o 

X 

O 

X 

cd 

0 

O 

cd  x 

X 

o 

QJ 

1 

QJ 

O 

0 

CP 

CO 

X 

CO 

X 

X 

■44 

X 42 

44 

X 

o 

X 

cd 

O 

42 

•x 

0 

S’ 

X 

O 44 

44 

P 

<U 

>> 

O 

Pi  N 

CO 

42 

CO 

X 

•9 

QJ 

X QJ 

§ 

p 

o 

o 

x 

S 

X O 

O 

00 

32 

42 

CO 

cO  X 

QJ 

O 

cd 

cO 

QJ 

X 

01 

42 

00 

X 

QJ 

op 

X 

X 

CO 

CP  QJ 

QJ 

q 

cO 

X 

0 

p 

X 

P 

X 

43 

0 X 

o 

X 

CP  43 

(2 

CO 

0 

X 

X 

i — 1 

*4-4 

CO 

cO 

QJ 

P 

c r 42 

CO 

Pi 

P 

QJ 

tn 

U 

42 

CO 

X 

a o 

co 

43 

qj  4-i 

X 

a 

42 

4*2 

QJ 

42  X 

QJ 

Pi 

QJ 

X 

42 

u 

00  X P 

CO 

QJ 

QJ 

CO 

0 

Q) 

42 

QJ 

O 

42  Q) 

W 

o 

CJ> 

cO 

CO 

X 

44  a 

Pi 

QJ 

X 

X 

X 

p 

P 

•a  ° 

XI  42 

X 

O 

Q 

a 

X 

44  U 

0 

P 

0) 

QJ 

05 

CO 

> 

CO 

s 

QJ 

X 

CO 

X 

42 

32 

XJ 

CP 

CP 

(U 

X 

i — 1 

X 

42 

QJ 

X 

X 

P 

QJ 

00 

X 

o CO 

X 

CO 

X 

2 

X 

cd 

f2  xJ 

X 

CO 

X 

X 

44 

Pi 

42 

CO 

Pi 

O 

co 

(0 

co 

o 

CJ  X 

CO 

CP 

Q> 

P 

p 

QJ 

« p 

P 

r^. 

o 

QJ 

CO  O 

44 

o 

0 

P 

X 

X 

O 

co 

X 

QJ 

O 

00 

co 

o 

QJ 

42 

44 

CU 

X 

42 

44 

QJ  Pi 

X 

42 

cd 

QJ 

X 

X Q» 

X 

42 

o 

X 

cd 

0 

X 

X 

<0 

42 

a> 

X 

CO 

CO 

44  Pi 

X 

2 

X 

■s 

QJ 

o 

X 

p 

x X 

cd 

X 

X 

QJ 

CO 

1 

3 

X 

QJ 

X 

<r 

H 

£ 

0) 

X 

42 

cO  QJ 

<2 

P 

O 

42 

aj 

P 

o 

X X 

p 

QJ 

QJ 

4; 

X 

<r 

co 

42 

X 

t • CO 

0) 

s 

H 

Ph 

44 

H H 

cd 

43 

co 

X 

43 

X 

0 

3 QJ 

co 

CP  43 

£ 

U 

s 

CO 

X 

o 

P- 

QJ 

QJ 

QJ 

0 

to 

X 

00 

CU 

cd 

X 

cd 

H 

cp 

w 

a 

z 

5 

8 

a 

QJ 

QJ 

B 

0) 

42 


4-1 

0J 

01 

0 


c 

o 


o 

00 

O' 


X 

0) 

43 

B 


QJ 

> 

o 

2: 


m 

CNJ 


<D 

42 


O 

33 


a 


representatives  of  KEA,  FWS,  and  DFG,  the  possibility  of  homing 
problems  was  discussed.  KEA  agreed  that  a problem  may  become 
apparent  and  would  fund  a monitoring  program  and  address  necess; 
mitigation  measures. 


if  minimum  instream  flows  are  changed,  Your  comment  is  noted. 
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3.  Department  of  Environmental  Conservation  - Solid  Waste 
Disposal  Pemit. 


"Terror  and  Kizhuyak  rivers  discharges  will  change  somewhat  If  Your  comment  is  noted, 

the  proposed  Interagency  minimum  is  adopted. 
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"In  addition  to  the  above,  please  define  what  'proper  disposal'  methods 

will  be  utilized  to  dispose  of  waste  petroleum  products  as  specified  in  FEIS  has  been  revised  to  address  this  matter. 

Section  4-47.” 


Your  comment  is  noted. 
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The  Alaska  District  appreciates  the  opportunity  to  comment  on  the 
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As  currently  planned,  we  have  found  the  proposal  to  be  consistent  with 
the  ACMP  provided  that  the  DEIS  is  modified  according  to  the  attached 
provisions  and  that  they  are  Incorporated  into  the  FE1S. 


A-47 


'd 

CD 

U 

•H 

3 

cr 

0) 

5-t 

a) 

co 

c 

o 

a. 

CO 

CD 

U 

o 


CO 


M 

W 

(j-i 

CD 

nC 

4J 

C 

•H 

X 

in 

CD 

M 

X) 

w 

d 

Q 

I — 1 

a 

co 

c 

co 

•H 

co 

CD 

•H 

C 

C 

CO 

CO 

4J 

S 

C 

CD 

CD 

e$ 

6 

g 

CO 

o 

CO 

a 

C 

>n 

•H 

o 

C 

X 

CD 

CD 

WD 

4J 

CO 

3 

rd 

CD 

#H 

CO 

U 

CD 

4J 

X 

CO 

4J 

•H 

X) 

O 

4J 

CD 

-O 

CD 

CO 

t— 4 

C 

i — 1 

O 

•H 

CL 

§ 

CO 

CD 

in 

M 

w 

<d 

Pjh 

•s  s 

a ^ o 

Q *H 

u to 

73  a « 

p <u  <d  w oo 
4J  ,P  42  0) 

& 4J 


fl 
CO 

_ _ U _ 

Q W -H  CO  H e 

4J  m-i  a)  «o 

^ Tl  h >w  O 

■o  ai  o < o 

P +J  <D  73 

&4J  a ^ CO  fl 

fl)  W tfl  4J  cd 

CO  H »H  P 

<D  T3  D 

M «H  • Q 0 CD 

00  CO  fc2  4-»  -H 

CJ  ON  M U Pl, 

0d  H W fl)  flj 

w tn  i:  a » 

U-<  W 11  to 

OO  0)  O fl) 

4J  .P  * O 

<0  4->  42  <0  M 

Jd  CO  00  M P 

u s a p a o 

•H  O CO  CO 

4-»  CO  M H JJ 

CO  - T)  O < Cfi 

A)  a)  fl)  n 

P cd  a d)  h 

CT  CO  CO  73  rP  co 

a)  m a)  p 4J  m 

M M CO  P 

• 73  H 73  -u 

CL)  M 73  CD  C CO 

5 S Cd  H fl)  2 


HUH  a) 
a p u 


P CD 
o CO 
^ co 
CD 

*4-1  I-H 
M P- 


P 

p 

43 

»-•  CM 

B 73 
CO  P 
P fl 


* a 

O <D 
_Q  0 


a cd 
P > 
CO  <D 
4J  Q 
a 

*H 


<J  rH 
O 

® h a 

co  d 

fl)  M 44 
Cd  <D  O 
-fl 

• <D  fl  £S 

I*  C**  o < 

73  i)  *®  42 

rl  W rl  (J 

> CO  > p 

cd  w r o 

Q CO  Q CM 


ON 

, o 

M ON 


p •• 
fl  p 
o d 

§ j 


A-48 


u 

X 


CONSISTENCY  DETERMINATION  WITH  THE  ALASKA  COASTAL  MANAGEMENT  PROGRAM 


A-49 


CO 

M 

w 


TJ 

XJ 

XI 

|JH 

<U 

(U 

CD 

Vi 

V 

M-4 

•H 

•H 

•H 

0 

3 

P 

cr 

cr 

cr 

C^ 

cu 

<u 

CD 

• 

J-4 

V 

V 

LO 

QJ 

<D 

CD 

C 

CO 

CO 

CO 

O 

C 

C 

G 

•H 

O 

O 

O 

4J 

a 

PH 

PH 

O 

CO 

CO 

CO 

CD 

<D 

CD 

CD 

CO 

U 

V 

V 

CD 

O 

O 

O 

CD 

IS 

!3 

CO 

O'* 

m 

< 

r^- 

LO 

• 

« 

a 

<3 

CO 

V 

CO 

PC 

CD 

0 

PO 

V 

cd 

pH 

a 

• 

PC 

rv  00 

c 

CO  CD 

•H 

4J  1 

V 

c c 

O 

CD 

4J 

S • 

•H 

p 

C 

O IT) 

O 

O cD 

a 

CO  < 

cu 

C 

O co 

V 

•H  CD 

0 

hJ  pc 

• 4-4 

4J 

u 

O 

P-i 

«4H 

O 


CO 

X> 


^ G 

0) 

0 

CD 

V 

4J  g 

CO 

a 

•H  p 

CD 

O O 

■U 

CO 

U 

cd 

c 

O 

V 

•H 

4J  O 

0 

td 

4-J 

Ph 

4J 

CO 

V 

G 

CD  CO 

0 

0 

CO  CD 

0 

0 

G CO 

c 

O G 
P-  O 

•H 

0 

co  Ph 

CO 

cd  co 

M 

•H 

V CD 

w 

XJ 

V 

(0 

c 

CD  XI 

CD 

CD 

pH 

CD  G 

rG 

pH 

co  cd 

H 

< 

• 0 
i q 


O -rt  3 

u u g 

Ph  Q I 
2)  O 
W Ott  N 
0 < 


•H  ►> 
H H 0 
tO  *0  iH 
•H  H U 
0 *H 

0 ^ a> 
o)  43 

0 i — 1 0 


0 4-1 


&t0 
0 


0)  iH  4H  CJ  iH 


00  u 
0 0 
0 O 
0) 


o n u 


W 4J  H 


0 
4-»  2 
O 

0 M 
0 


<3  tS 


0 ^ p 
4-»  0 0 
CO  *H  4J 
(fl'O  CO 
0 

8 

0 >v 

^ -O  U 

CO  O 

i-H  0 
< 0 •> 


43  0 v£> 

0 a*  CTV 

0 av 
43  n 
4->  0 

•H  C ^ 
5 0 CO 
0 0 
>v  -Q  rH 

O < 

0 0 
0 0 •» 
0 43  ^ 
0 0 


s 


4-4 


“rS 

o 

Sr-* 


00 

vo 

0 

O * 

•H  £ Q 
0 « 
0 XJ 
0 0* 
•H  0 O 

ES 

0 cr 
4-10* 
0 M • 

•a  a 
0 0 
< 0 M 


Ph  0 


o -a 
0 0 

•»->  p 

o 

M 0 o 

Ph  43  44 

0 

O _ S 

•H  0 0 
0 O *H 
0 0 > 
O 44  0 
0 0 
•H  0 


0 

0 O 

o o 
0 

0 v— ( 

t3  0 
U 0 
O 0 
O XJ 


0 . . _ 

O *0  ft 
0 Q 0 
T3  b2 
►»  0 
43  0 0 

43  rH 

0 0 

•H  O 

cP*5  ^ 

•H  tj  'd 

0 3 0 

3 0 

33  0 
>%  0 O 
4)  0 O 

0 rH 

0 O 
O o 0 

0 «— 4 *H 

*0 

O 0 >% 

0 ^ W 

a 0 *h 
H > 

O *H 
i-4  H 0 
0 0 O 
0 0 0 
O 3 
0 0 no 
«-!  0 0 
0 0 0 
O O • 
0 0 0.  0 
"d  0 4* 
>%  * 0 0 
43  0 0-  0 
M rH 
rH  0 0>  < 

S^eS  „ 

O 0 4* 

o 0 

0 0 0 'S 

0 0 00  O 
> H 3 p! 
0 4H 
O 44  0 4H 

O O p3  O 


XJ  0 0 
>v  N O 

3d  -H  0 
0 •n 
0 Q 4> 
4>*  4*  3 i 
0 4-4  0 
•J  0 
0 0 
0 0 

O 0 o 

0 0 44 

0 0 

0 0 0 
H 0 0 
0 43 

0*r4  0 
0 3 
cr  0 ■ 

T3  0 *H 

0 0 


& 44 
0 O 
0 

00  r— . 


00 

0 VO 

0 m 
0 <r 


-■a 


0 

0 m 
0 O O 
0 m o 
-d  cm  *h 
•Hen  to 
o 0 

>v00  *l! 
0 0 

•H  • O 
> O CJ 
•H  2 
0 >1 

0*1-4 

0 Q S 
H3  M 0 


< ^ 


43 

0 O 
•H 


0 

0 0 3 O 

O 0 00  O iH 

0 0 
0 O 
0 0 
0 CO 


O.  0 0 
O 0 P3 
M CO 
aw  ^ 


0 in  0 


i w 0 

a w 


00 

CJ 

■§  3 
0 0 
43  vD 
0 0 
C **  » 
0 43  B 
0 0 0 
a*H  0 

O 3 00 
rH  O ’ 
0 0 0 
> 0 a r 
0 0 
Q 0 0 
0 0 • 
>v  *H  0 
O 0 0 
•H  0 0 

rH  O 00 
O O 0 
Ph  0 
0 0 • 
44  *H  2 


0 0 0 
O «H  0 
iH  > 0 
0 iH  0 
•H  0 Q 
> O O 
iH  0 
O 0 
*d  4* 
0 0 0 
43  0 0 

u ad 

• o 

0 0 0 
o a 43 


a 0 *d 
a 43  m 
0 0 0 
*d 

0 0 0 
43  0 0 
0 0 0 


0 *d  0 

0 0 0 xj 


8 *5  t3 


5 0 0 
0 0 0 
iH  0 

> 'd  0 

0 0 

^ SP.S 

00  iH  ?— 4 
0 0 0 
•H  0 -d 

> 0 iH 
0 *H  3 
Ed  Ph  CJ 


04  0 

O 

0 iH 


5 S. 
0 

■o  S' 

•ss 


!u  0 
0 0 0 
a o ih 
0 0 
0 0 

8 0 0 

H 43 


5*3 


»H  0 
rH  O 0 
0 0 O 


>v 

0 xj 

0 3 

iH  0 

rH  « 


p G xj 

W O <X> 

•H  0 

4-J  0 O 
0 0 0 
0 -H  0 

8 w 8. 
0 0 0 
0 0 
0 0 < 
0 0 W 


0 44 

0 

o to 

iH  *H 

0 

0 0 
* a 

0 O 

iH 
XJ  0 
0 0 
0 iH 


0 43 
00 
4-1  3 
O 0 


N 


0 0 


0 0 
o 

0 Of 

a 0 0 

0 rl  0 

HH  0 0 

§ 3 
0 0 
0 0 

0 44  43 

0 O 0 

B >v  4H 
O 0 i-4 
0 iH 
iH  rH  0 

> -H  0 
0 43  O 
W i-«  iH 
0 «-J 
rH  0 

s atj 

•H  O 

pH  0 PH 

43 

0 0 q 0 *H  a 


S iH 
■H  O 
0 0 
■H  "H  CO 

e w 

0 M 

0 0 H 

0 0 4H 

0 J 

0 44  M 

*d  o o 
*d  < 

0 0 pi 

0 

Q O >4 

0 0 e> 
a cd 
’d  s w 

0 *H  2 


0 0 
0 0 
0 'O 
0 3 

rH 

,0  0 

u 8 
0 


P3 


a o 

O t'- 
0 o 


73  5 

0 

0 v£> 

0 


^ 0 

T3  0 

3 ^ 

• rH  0 
^ CJ  J 


> 0 
•H  O 
0 0 


O 00 
0 0 
H iH 


iS  s . 


44  0 
rH  O 1-4 
0 

0 ►»  0 


•H  0 O 
> -H 
0 Q 4-J 

P3  0 0 


0 0 CO 

o a w 

0 0 M 

a w h 

0 w M 


0 0 . CJ 

rH  CO  < 
0 43  M pi 
rl-H  W 
0 P >H 
T3  0 CJ 
0 O 0 PS 


0 0 *H 

*d  0 »d  c 
0 0 r» 
0 0 0 c 
0 0 0 < 

> *d  0 c 
■H  ’d  o oc 

0 0 Cl 
0 w CJ 

Ed  83 
0 0 0 
0 43  *H  v£ 
rH  0 
0 0 
0 4c 
0 0 — 

o 0 c < 

•H  0 0 C 
0 0 2 
0 0 0 

> 0 O C 
CO  o c 

0 iH  i- 

4 0 (l 
HU  *r 

0 0 b 
a 0 c 
• 0 o y- 

CH  M p C 


0 M 


0 O 

U Q 

0 M 


X)  rH 
0 X) 
0 rH 


0 0 
0 0 - 
0 CJ 


■d  0 *h 

0 3 a 5 


0 0 

5 a 
0 0 
-r4  *H 

O 0 

a° 


a o 

0 44 

0 


0 0 
43  0 
0 *H 


0 3 0v 

0 0a 


00  43 
S.  3 


44  0 

O 0 > 
O XJ 
0 0 

0 XJ 
0 0 0 
0 0 43 
0 0 0 
0 4^ 

0 0 

a 0 N 


• 0 

0 0 
0 0 
0 0 
0 > 
•H  XJ 
43  0 
0 

43  44 


►v  0 
XJ  0 
3 43 
0 0 
CO 

0 

5 0 
O 0 

rH  U 
P *H 
XJ 

! 0 (3 
0 iH 
^ 0 


*h  a 
0 o 

43  *H 

0 0 
0 

X3  N 
C *H 
0 0 
iH 
43  C3 
0 *H 
•H  0 
4-1 

0 

a 4: 
o u 

0 4-» 

0O000 


0 0 0 «H  «H 

w Q 3 0 

XJ  i-4 
C3 


0 0 
43  -H 
0O0 


C3  rH 

as 


C3  0 0 0 0 

0 0 iH  XJ 
fl  >V  > X3 

0 o 'd  *H  0 

d O 3 0 

0 0 O o 

O 0 0 0 0 


0 


d 

0 0 


0 vO 


fish  habitats)  6 AAC  80.070.  ENERGY  FACILITIES  and 


A-50 


G 

cd 


CM 

CM 

<f 

CO 

G 

O 

•H 

4J 

o 

CU 

co 

T3 

0) 

w 

•H 

> 

CU 

CU 

<1) 

CO 


CM 

CM 


G 

o 

•H 

-u 

o 

CD 

CO 

T3 

(U 

w 

•H 

> 

0) 

CU 

CU 

CO 


>•» 

,p 

CU 

,G 

CO 


CO 

u 


CU 

,P 

r-4 

G 

O 

S 

S 

CO 

U 

bO 

O 

P 

P- 

W) 

G 

•H 

P 

O 

AJ 

•H 

c 

o 

B 


CU 

rC 


4J 

CO 

rC 

u 


CO 

0) 

4-J 

CO 

o 

•H 

T3 

G 

•H 

O 

X 


•H 

T3 

G 

CU  • 
CL< 

aw 

< 2 


CO 

CO 

M 

W 

w 

W 

w 

w 

4h 

MH 

O 

o 

CM 

CM 

G 

c 

O 

o 

•H 

•H 

4-* 

4-J 

O 

O 

<U 

CU 

CO 

CO 

CU 

<u 

CU 

0 

CO 

CO 

c 

•H  d 

> G 4) 
AJ  «H  43  43 
C ii  U tl 
G cd 

§ C fl  S 

■u  o>  ca 
ed  u q) 
U r-<  ^ 5b 
0 Q 03  v£)  M 

m g 

d d d £ 
43  00  ^ O 
AJ  p 00 
O d rH 

d 43  00  "d 
d M d 
0)  0)  CL  d 
g 5 w to 

CD  8. 

«d 


3 

. - o 
CD  43 
O M 

3 S 

T<2 


O CO 
G r-J 

G - r- 

d.  M d C 

d p M 
MM  * 

O M CO  CO 
CO  ft)  d (D 

•H  H *H  4-> 

•d  M CO 
d G AJ 
<U  43  43  CO 
43  AJ  CO 
AJ  rH  43 
A>  <4H  O 
6Q  Cfl  rH 

CD  JB  a 43 
at  w o 5 
M 

n3  co  aj  o 

■O  4)  OiO 
G rH  G I 
r-<  CX^ 

h a 0 
H 0 *H  CD 
G rH  tO 

43  CO  CO 
CO  43  co  a 
o a) 

CO  «H  rH  C 
M 43  o 
W t*  d 

> 4-» 

co  co  a 
d M 43  d 
43  W 0 
H Q no  <D 

r-H  AJ 

a)  d co 
• 43  O AJ 
4 AJ  U (fl 


o 

<j 

rH  4* 

co  a)  \o 

d £s 

o d 

•H  43  ^ 

M N fO 

<D  °H 

a fc-5  ® 
o 

M a)  25 
O 43  CO 

4-«  aj  a h 

o <c 

*H  Q *H  H 
CO  AJ  CO  H 
•H  =H  « 
aj  d ► <3 

a &o  o tn 
a)  m u 

aj  m p.  • 

S.o  cS 

(0  •H  h 
a)  tJ  co  o 

AJ  (0  00 
CO  M 

CD  CO  CD  O 
M *H  r-j  <; 

60 -g  a 3 

«fl  *H  o 'O 

CO  *H 

0)  AJ  nO 

> G G a 
tO  M oj 
43  d 

CO  0)  CO 
no  43  0 w 
H AJ  co  M 

d co  E-+ 


§ fc" 


d « M 
M 43  • O 
d CD  T3  < 
> -rH  4)  fa 

SUH  CD 

Q >* 

0)  cLo 


4)  4)  41  O 
^ »M  ► • 

O U-)  *H  o 
H CO  00 


AJ  O 
d o m 
o)  o d 

4 -H  -o  • 
CO  o o 

*-H  rH  M 00 
«h  > d. 
■HO  O 

* &S2 

CO  0) 

•O  (D  HvO 


0 d.  CD 
AJ 

t • T3  G 

H (0  <u  AJ 
CO  4-J  U *H 
0 0 3-0 

ad  no  cO 
n3  P 43 
co  o M 
•H  M AJ  irH 

•d  d-  d d 
•H  *H 
M 0 M 
0)  d CM  AJ 
Ou  <D  O CO 
O rH  <D 
M O d M 
d.  M o M 
l AJ  <H  0) 


d 

CD  ’O 
> d 
<D  cO 
M 


d d d.  o 

d f -h 

•H  d AJ 
'M  4-1  43  d 
0)  O AJ  d 
•d  cr 

41  ID  d 
H CO  CO 
rH  O d AJ 

d d.  m d 

f cot)  d 

ffl  H*0  O 

*d  d d 
CO  •r") 

m o p na 

W AJ  ce 

3 X)  0)  CO 

d d d 43  H 

43  N 3 U < 

H -H  d H 
•H  d Q M 
•H  AJ  AJ  pQ 

• d d •< 
m d *h  -h  cd 


s-s 


d O Q 
d 

o m d 
•H  M 43 
AJ 

d.  AJ 

d.  d * 

* i » 

d ^ d 
43  OH 
aj  d 

AJ  • 
AJ  AJ  d 

AJ  d AJ 
•h  d 
d *h 

O O 
•H  d o 
CO  M CO 
rl  rl  (0 

> d < 
o cr 
m d o 
a m t\ 
M 

d CD  AJ 
_ 0 O 
d d d 
H M H 
d to  w 
AJ  P 
d M 4 
O d.  d 
a -h 
oo  n3 
•h  d Q 

rH  *H  fc2 


d d 


d 43  _ 
43  AJ  0 
H d 
no  d 
d m 
• d 60 
vd  < 


d-  d M 

a d p 

CO  0 M-4 
AJ  M 
d M d 
43  CO  O- 

aj  a 

d CO 

aj  q d 
cd  43 

4=  d 

AJ  4^  AJ 

co  d 
d d d 
-OH  O 
•H  <3  *H 
> rH 

Sd 

43  d- 
d.  AJ  co 


d 

•H  O 


d a co 

d d d 
AJ  *rr>  o 
d O M 
•H  M 3 

co  a S 


« t? 


d aj 

M AJ 

3 &.S 

d d aj 
43  M 
CO  d 
iH  O 

co  d d 
M 2 d 

ess 

d > 
d d 

in  S m 


<B  4J  43 

•h  a u 
.c  o 
hub 
o 

rH 

rH  d 
CO  ”5  O 

I 43  ^2 

M O MH 
60  *H  d 

M 1*  d 
d-  CO 

d m 
d aj  d 

43  d > 


^ > 43 

3 P AJ 
CO  M 

d. 

S d 

B 

rp  G 
d o 


■3, 

■S  g 

•H 
d AJ 
O *H 

d n3 
d n3 
•h  d 


3 a 

cr  d 
d 

M 43 


d.  d d 
0 G 430 

8 *>  rH 

d P 


CO 


d. 

B 

8 

SS 

43 
n3  d 
d d 

^ 8 

p d 

p*  d 
d cd 
M 

4H 
CD  p 


d d 
d 0 
o *h 

*H  4H 
rH  *H 

Sti 


43  d 
AJ  43 
AJ 
AJ 

d d 
43  *rH 
AJ 

d *8 
aj  d 
d -h 

O rH 
«H  AJ 


CD  ^ M 1 

O 3 8.  - 

d W 


d 

as 

c < 

•H  H 
0 M 


rH  P 
d *H 
43  AJ 


d 

B 

d d 

So  a * 
G 0 Cd 
O d n M 

O rH  < 
CJ  d 
rH  CO 
d d M • 
AJ  43  d O 
d AJ  > T 
d *P  *h 

gCA^  d • 

o o 

O d CO 

M r-H  N 

•ho  no 

wad 
O H NO 
M rl  B 
O AJ 

AJ  d S ^ 
d CO  M 
d n3  d 
0 MH  d %J 

s ° 

d - - 

d.  AJ  AJ  -p 

d d d d 
Q g rl  CO 

(0  d 10  * 

M M rl  »P 
® rl  d 

d 3 d d 

rH  cr  O rH 
< d -H 

M CO  • 

d -H  M 
43  d > -H 
AJ  43  P d 
AJ  M 

>S  CX  UH 

-3  43  O 


■§  § 


•H  n3 


n3 

co  d 

M P 

w o 
w 

d 

d 43 

43 

AJ 


d *S  43  AJ  . . 

3 H -H  rJ 
CO  d 

CO  o 
■H  d 


d 
a 
d 
d 

MCJM 
d d d 
m aj 
co  d d 

< nH  ^ 


U d „ 
< 43  H 
AJ  <J 

S d^ 

8L§ 

3 <2 


s O 

D-  • 
o 
d ao 

5 o 
aj3 


a p 
8.  a 


GO 
d 

*3 

d 
d 

8P 

d *p 

aj  d d 
d na  aj 
d d 
d AJ 
AJ  CO 

CO  43 

CO  CO 
CO  rH  d 
d rH 

O d 43 
d p co 

d rH  > 
CD  O 


CO 


•H  M 
rH  CO  d 


d n 

3 cr 


s "e 


3 d co 
H d w 

CO  M 

„ ad 

O H H U 
< 
CO 
n3 
d d jh 
43  d o 

AJ  O ctf 


Q co 
d 

d u 


■p  0) 

f-H 
M (0 

° g 


S B 

M 

a co 

p d- 
■H  d 
AJ  Q 
d 

O I 


d d 

J 8 

3 3 


d d 
n3  M 
•H  3 
H aj 


ao 

d.O 
< CM 


Department 


Special  Land  Use  Permit  (construction  camp,  equipment  and  material 
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use  appropriate  expertise,  Including  regional  programs  referred 
to  In  sec.  30(b)  of  this  chapter.  (Eff.  7/17/78,  Reg.  87) 
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The  wind  power  evaluation  was  based  upon  Department  of  Energy  win< 
density  data  and  the  results  of  a staff  analysis  appears  in  Table 
of  the  FEIS. 
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Climatic  conditions  of  the  project  area  usually  would  make  the  road 
and  that  during  that  time  helicopter  access  will  impassable  about  6 months  out  of  the  year. 
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the  natural  setting?  It  can. 


What  are  the  approximate  sizes  of  the  borrow  Figures  2-6  through  2-11  identify  potential  borrow  areas.  Definitive 

. . acreage  figures  would  not  be  available  until  more  details  could  be 

areas  esignate  , i.e.  how  wide,  long,  and  deep  obtained  regarding  the  quality  and  quantity  of  material  available. 

will  they  be?  How  many  acres?  The  borrow  area 
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According  to  previous  research  conducted  on  mountain  goats. 


What  is  the  result  of  the  AEIDC  field  team  The  RaPtor  Report,  AEIDC , (1980a)  cited  in  the  reference  of  EIS  did  not 

report  the  presence  of  the  Peregrine  falcon  within  the  project  area, 
itigation  of  the  possible  existence  of  the  USFWS  also  reported  that  no  known  endangered  or  threatened  species 

occurred  within  the  Terror  Lake  Area. 

rine  falcon  in  the  project  area? 
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people?  How  does  the  Kodiak  National  Wildlife 

It  is  one  of  several  hundred  refuges  within  the  National  Wildlife  Refuge 
Refuge  System  fit  in  with  the  National  wildlife  System.  It's  specifically  set  aside  for  the  conservation  and  protection 

of  the  Kodiak  brown  bear. 

Refuge  System? 
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Electrical  growth  rate  of  a utility  is  not  necessarily  inversely  related 
to  population  growth.  Section  1.2.1  of  FEIS  discusses  load  growth 
projections . 
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more  economical,  we  recommend  that 


associated  with  enlarging  a reservoir  at  a latter 

date.  However,  additional  diversion  structures  should  Your  opinions  are  noted 
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Secondly,  the  DEIS  should  address  the  laws 


A-97 


BRYN  MAWR  COLLEGE 

BRYN  MAWR,  PENNSYLVANIA  19010 


A-98 


oo 


co 

C 

o 

•H 

4J 

o 

CO 

"O 

<D 


• 

w 

'V 

HP 

•H 

QJ 

CD 

> 

4J 

•u 

0) 

O 

o 

Vh 

G 

c 

0) 

<D 

CL) 

CL) 

u 

u 

CO 

CO 

CO 

w 

w 

CO 

u 

4-' 

JH 

G 

e 

3 

0) 

<L> 

O 

g 

G 

g 

p 

O 

O 

o 

u 

o 

o 

H-l 

u 

»H 

3 

D 

CO 

o 

O 

■P 

>■< 

CO 

co 

S 


co 


rH 

G 

G 

1 

X 

o 

G 

CO 

cO 

•H 

CO 

CO 

G 

G 

G 

cO 

G 

o 

G 

G 

cO 

P 

i — 1 

H 

G 

O'. 

CO 

G 

a 

X 

O 

a 

P- 

P 

I — 1 

G 

X 

QJ 

G 

QJ 

QJ 

QJ 

QJ 

O 

1 

O 

c 

£ 

O 

4-4 

CO 

rG 

G 

X 

QJ 

rD 

Q 

G 

CO 

P 

P,  4H 

CO 

G 

G 

G 

aj 

rG 

CO 

O 

CJ 

U 

P 

QJ 

rG 

•H 

CO 

rH 

4 

-J 

*S 

CO 

G 

o 

P-  rG 

0 

X 

•rl 

G 

1 

G 

cO 

X 

G 

QJ 

00  rG 

G 

CO 

G 

G 

OA 

G 

X 

G 

CO 

G 

p 

P 

G 

H 

QJ 

<r 

G 

G 

G 

QJ 

G 

O 

o 

CO 

0) 

a) 

u 

o 

O 

G 

QJ 

•H 

X 

G 

X 

t 

G 

C 

QJ 

CJ 

X 

QJ 

> 

G 

G 

G 

O 

l 

J 

o 

G 

G 

O 

X 

CJ 

i — 1 

QJ 

G 

4H 

H 

a 

•H 

rH 

•H 

O 

CO 

P 

< 

QJ 

O 

CO 

CO 

CO 

G 

G 

X 

J 

X) 

CJ 

G 

o 

G 

G 

G 

rH 

QJ 

i — 1 

•H 

<D 

G 

cO 

CO 

CO 

co 

P- 

0 

O 

P 

cO 

00 

P< 

rG 

G 

co 

•rl 

P 

G 

G 

u 

o 

G 

X 

G 

O 

CO 

X 

1 

QJ 

X 

H 

•H 

•H 

rH 

O 

G 

QJ 

CJ 

'•0- 

-<r 

CJ 

c 

4-1 

00 

O 

4-1 

a) 

•H 

G 

G 

QJ 

QJ 

1 

H 

c 

o 

QJ 

r G 

4-4 

o 

QJ 

O 

G 

X 

1 

□ 

o 

1 — 1 

CO 

G 

G 

•H 

•H 

rC 

•rl 

m 

X 

4H 

u 

o 

rG 

G 

O 

i — 1 

G 

G 

G 

M 

G 

CO 

0) 

U 

O 

cO 

•rH 

CO 

cO 

W 

•rl 

*< 

CO 

G 

(X  X 

P 

CO 

00  M 

a 

QJ 

4 

_» 

0 

rG 

cO 

QJ 

c 

cr 

O 

G 

w 

u 

G 

QJ 

QJ 

1 

G 

CJ 

G 

cO 

l 

P- 

•rH 

o 

4-4 

X 

CO 

I 

1) 

CO 

G 

i — 1 

< — i 

G 

G 

4-H 

CO 

CO 

CO 

cO 

G 

CO 

rH 

CO 

P 

4-4 

G 

G 

$ 

0) 

P< 

CJ 

•H 

QJ 

X 

CO 

*H 

Q 

o 

rH 

1 

5 

G 

QJ 

•H 

CO 

rG 

3 

G 

G 

CO 

( 

j 

rG 

CJ 

a 

G 

QJ 

Q 

rG 

as 

G 

G 

0 

G 

00 

CO 

X 

i — 1 

1 

D 

QJ 

•rH 

•H 

G 

rH 

•rH 

p 

£ 

rH 

4 

J 

O 

G 

O 

G 

4-4 

CO 

G 

o 

CO 

P 

rH 

O 

G 

Ph 

CO 

4-1 

co 

O 

QJ 

G 

G 

o 

•rl 

>> 

G 

QJ 

1 — 1 

QJ 

G 

QJ 

00  X 

G 

4 

_) 

CO 

CO 

CJ 

p 

G 

rG 

4-H 

o 

CO 

P- 

H 

X 

G 

G 

x 

CJ 

rG 

G 

cO 

G 

G 

< 

J 

G 

G 

O 

G 

P 

(X 

•H 

00 

QJ 

O 

P. 

QJ 

P 

CO 

CO 

G 

O 

cO 

G 

-H 

00 

G 

G 

00  CO 

G 

(X 

cO 

CO 

G 

G 

rH 

G 

QJ 

QJ 

CO 

rH 

G 

1 

H 

0 

CJ 

QJ 

00 

CO 

•H 

X 

CO 

G 

G 

O 

1 

D 

CO 

•H 

•H 

G 

o 

P- 

c 

CJ 

G 

G 

QJ 

O 

X 

co 

O 

•H 

(X  M 

rH 

•H 

•H 

G 

CO 

X 

X 

QJ 

•H 

•H 

CO 

(X  W 

QJ 

P. 

i — I 

rH 

0 

QJ 

X 

-u 

CJ 

G 

CO 

4-J 

CO 

1 

D 

CO 

CX 

cO 

rG 

cO 

4-4 

G 

G 

G 

G 

CO 

•rH 

G 

G 

< 

G 

•rH 

rH 

•H 

4H 

<5 

•rl 

r— 1 

rH 

(0 

4-4 

QJ 

P 

rG 

M 

i — 1 

P 

CO 

O 

0 

P 

H 

CO 

> 

QJ 

G 

CO 

rP 

G 

QJ 

G 

rP 

g 

00 

O 

rG 

G 

X 

X 

i — 1 

0 

G 

•rH 

QJ 

G 

CO 

•H 

P 

<2 

0) 

CJ 

4 

j 

Q 

CO 

G 

P 

P 

CO 

CJ 

X 

P. 

CO 

G 

CO 

PS 

O 

X 

rG 

QJ 

QJ 

G 

G 

•H 

QJ 

i — 1 

>S 

QJ 

QJ 

X 

4H 

G 

G 

<X  X 

QJ 

CO 

G 

CJ 

M 

CO 

G 

G 

W 

AJ 

•rl 

O 

QJ 

QJ 

CO 

•rl 

CX 

QJ 

•H 

4-J 

CD 

O 

S3 

cO 

CO 

o 

X 

rH 

QJ 

O 

i — 1 

0 

4-1 

X 

c 

S 

4-1 

4 

J 

rJ 

> 

QJ 

G 

X 

0) 

> 

G 

OO 

4H 

CJ 

<u 

o 

CO 

G 

cD 

CO 

G 

CO 

0) 

CO 

•H 

Oh 

QJ 

O 

•H 

£ 

fx 

rH 

(U 

CN1 

1 

D 

G 

O 

X 

4H 

CO 

rH 

> 

X 

G 

3 

QJ 

4 

-J 

O 

O 

QJ 

0) 

G 

QJ 

QJ 

•H 

o 

O 

o 

00 

G 

O 

G 

G 

CO 

G 

OJ 

M 

O 

rG 

G 

X 

G 

EH 

G 

•H 

QJ 

G 

CM 

a) 

G 

CO 

O 

CO 

•H 

•H 

CJ 

CO 

K 

>> 

G 

•rH 

G 

PS 

CO 

aj 

G 

S 

rG 

G 

G 

CO 

G 

i — 1 

CD 

G 

Q) 

> 

G 

G 

H 

H 

cO 

G 

1 

rG 

CO 

cO 

QJ 

QJ 

G 

G 

CJ 

^ I-H 

CJ 

QJ 

i — i 

i — 1 

M 

P 

CJ 

X 

CJ 

QJ 

X 

G 

0) 

> 

co 

W 

<D 

OO 

G 

Q 

G 

0) 

(X 

CO 

o 

P 

G 

X 

rG 

O 

i — I 

4H 

rH 

G 

G 

cO 

X 

rG 

1 

CO 

CO 

QJ 

QJ 

G 

4-4 

QJ 

G 

CJ 

CO 

W 

QJ 

•H 

rH 

i — i 

G 

QJ 

3 

O 

Os 

G 

O 

X 

0) 

O 

G 

P. 

G 

CO 

G 

G 

O 

CJ 

i — 1 

CO 

•rH 

00 

G 

X 

G 

c 

4-4 

W 

CO 

O 

i 

3 

G 

cO 

G 

< 

O 

CO 

G 

LO 

P 

•H 

G 

o 

QJ 

3 

O 

•H 

£ 

X 

CJ 

•rl 

M 

QJ 

CO 

CO 

£ 

O 

0) 

rH 

00 

G 

a 

G 

G 

G 

QJ 

CO 

G 

W 

G 

G 

X 

*H 

CO 

G 

Q 

M 

p 

a 

p 

cO 

QJ 

G 

•H 

O 

CO 

QJ 

cO 

W 

CO 

u 

G 

z 

•rH 

o 

o 

G 

x 

G 

G 

P 

U 

X 

•H 

•H 

QJ 

rC 

G 

G 

rG 

G 

G 

G 

•H 

4-4 

r-H 

-H 

> 

in 

X 

LO 

CO 

cO 

CO 

p- 

CO 

OO 

o 

P 

G 

CO 

CO 

4-4 

G 

G 

•H 

m 

0) 

OH 

co 

0) 

M 

cx 

co 

cr» 

•H 

•H 

O 

o 

o 

G 

> 

4-J 

O 

Q 

Q 

o 

P4 

00 

Q 

W 

CO 

<2 

rH 

PS 

G 

G 

0 

« 

QJ 

O 

4-4 

thickets.  None  of  these  portions  were  either  brushed  out  or  staked  with  field 
markers  in  August  1980.  They  were  avoided  based  on  such  factors  as  personnel  safety 
and  the  extreme  unlikelihood  of  human  occupation  or  utilization.  I thus  feel  that 
this  recommendation  is  unwarranted  and  would  only  provide  additional  costs  to  KEA 
when  the  likelihood  ifc  negligible  that  any  cultural  resources  are  present.  Moreover 
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Diesel  will  be  used  for  peaking  as  well  as  standby.  KEA  will  use 
the  most  efficient  units  or  unit  but  will  not  normally  rely  on  one  unit 

but  all  units  as  circumstances  require.  FEIS  revised  to  clarify  this  matter 


The  design  has  now  been  modified  and  should  include  the  following  Corrected  in  FEXS  . 
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Section  2.1.9  - After  "the  Applicant  is  required  to  obtain  the 
following  Federal  and  State  permits  and  authorizations"  add  "in  addition 
to  the  license  from  the  Federal  Energy  Regulatory  Commission." 


Section  2.4  Wind  Power  - Alternative 
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(2nd  paragraph)  "An  abundance  of  unoccupied  wildlife  habitats."  Corrected  in  FEIS 

should  be  replaced  with  "can  be  attributed  to  a lack  of  natural  compet- 
itors and  non-competitive  species  were  introduced." 
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A-lll 


of  the  valley  upriver  to  Terror  Lake.  On  the  western  side  of  Terror  Lake  resting,  socializing,  traveling,  and  denning.  Feeding  and  socializing, 

as  distinct  activities,  greatly  influence  the  extent  to  which  bears 
move.  Social  activity  includes  dominance  and  sexual  interactions,  the 


latter  of  which  often  impels  breeding  animals  to  move  considerable  resting  and  interacting  with  other  bears  while  moving  at  random  along 

distances.  Feeding  activity  includes  stalking,  catching,  and  eating  t-ne  alder  slopes  and  benches  near  the  snow  line.  Food  intake  for  all 

prey  and  grazing  or  eating  parts  of  plants.  Feeding  takes  a large  part  bears  drops  greatly  during  early  spring.  Plant  roots  and  dry  grass 

of  the  activity  budget — an  expenditure  of  time  in  specialized  habitats.  the  principal  dietary  items. 
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depending  upon  the  social  impetus.  Bears  undertaking  such  extended  forage  along  beaches  and  lowlands,  but  a tendency  to  rema 

movements  risk  encounters  with  aggressive  males,  sometimes  resulting  in  intermediate  eLevations  prevails.  A rhythm  of  feeding,  r 

fatal  injuries.  Bears  moving  across  open  terrain  are  vulnerable  to  socializing  best  characterizes  daily  activity  patterns, 

sport  hunters.  Solitary  females  travel  less,  seeming  content  to  remain 
within  their  denning  drainages.  Their  principal  activities  consist  of 
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pass . 

In  late  summer  bears  travel  established  trails,  usually  along  water 

courses  and  across  lowlands  between  drainages.  The  pace  is  best  described  The  principal  bear  habitat  of  the  Kizhuyak  drainage  is  along  the 

as  leisurely,  with  periodic  feeding  on  berries  and  decomposed  fish  slopesi  from  tidewater  to  the  alpine  region  from  the  Falls  Creek  area 


the  western  tributary  5.6  km  (3.5  mi)  along  Kizhuyak  Bay.  This  is  the  use  occurred  in  close  association  with  mountain  goats  in  the  lower 

principal  travel  area  to  and  from  the  Kizhuyak  Valley  and  the  Kupreanof  elevations  of  the  steep  escarpment  on  the  west  side  of  the  drainage. 

Peninsula,  Viekoda  drainage,  and  upper  Baumann's  Creek.  Prominent  bear  Denning  locations  of  these  family  groups  are  not  specifically  known,  but 

trails  in  the  lowland  parallel  the  bay  and  pass  in  the  vicinity  of  the  are  probably  in  the  upper  Kizhuyak  drainage  where  observations  were  made 
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r — Baumann's  Creek,  Falls  Creek,  Consternation  Creek,  and  the 
southern  tributary  west  of  Terror  Lake. 
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Section  3. 1.5. 4 (paragraph  1)  Dairy  fanning  is  not  practiced. 
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"Optimum"  should  be  taken  out.  Staff  agrees  that  WUA  is  an  index  of  optimum  habitat,  however,  optimum 

WUA  refers  to  the  maximum  WUA  value  that  would  be  available  in  reference 
. WUArn^  a"index  °f  habitat.  These  figures  do  not  represent  to  the  range  of  discharges  evaluated, 

optimum  WUA  values.  ° 


(last  paragraph)  The  figure  "5,000  feet"  should  read  "7,000  feet" 
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(paragraph  3)  We  do  not  feel  artifical  spawning  channels  are  Your  comment  is  noted, 

necessary.  The  Instream  Flow  Study  shows  that  there  will  be  no  signif- 
icant losses  so  no  mitigation  is  appropriate. 


shrubland,  this  would  probably 
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would  be  little  changed  unless  there  were  some  di- 


sites  on  the  west  side  of  lower  Kizhuyak  would  be  abandoned 
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restricted  to  summer 


The  Eagle  Creek  drainage  and  adjacent  shoreline  and  slopes  on  the 
west  side  of  Kizhuyak  Delta  and  Bay  are  the  key  bear  habitats  of  this 


A- 123 


A- 124 


(3rd  paragraph)  Winter  habitat  is  receiving  heavy  use  from  high 
population  levels  of  deer. 
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Construction  will  not  increase  the  number  of  hunters  because  the  FEXS  revised  to  clarify  this  matter 

number  of  permits  is  controlled  by  the  Fish  and  Game.  Further,  KEA  will 
prohibit  hunting  in  the  construction  area  by  their  employees  and  request 
the  Fish  and  Game  not  to  allow  hunting  in  that  area  during  construction. 

Construction  of  the  access  road  will  not  make  it  easier  for  hunters  to 
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Section  4.7.1  (paragraph  3)  The  term  "de  facto"  is  misleading  be- 
cause there  have  been  developments  on  the  Refuge,  including  the  Fraser  Opinion  noted 

Lake  Fishery,  the  Karluk  Lake  Wier  and  the  Fish  and  Wildlife  research 
camp  at  Karluk  Lake.  These  developments  would  not  be  compatible  with 
"wilderness"  under  the  Wilderness  Act. 
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I hope  that  this  information  will  be  useful  to  you,  and  that  review 
archaeologists  will  agree  that  there  is  no  basis  for  recommending  further 
survey  of  the  project  site. 
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Alternative  methods  of  access 
to  Terror  Lake  Damsite. 
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A summary  of  the  alternative  access  methods  and  cost  follows: 
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tion  and  demobilization  would  be  moved  into  the  site  during  the  winter 

by  a vehicle  capable  of  moving  over  the  snow,  such  as  a "Rolligon".  3.1  Access  During  Construction 


of  the  Kizhuyak  Bay,  then  to  build  a system  of  roads  to  the  other  parts  work  could  involve  the  use  of  several  types  of  heavy  equipment,  and 

of  the  project.  these  could  most  economically  be  taken  into  the  damsite  during  a pro- 

grammea  period  of  repairs  during  one  summer. 

From  the  jetty,  a road  would  be  constructed  to  the  powerhouse,  four 


Routine  annual  inspections  normally  will  be  made  in  the  summertime  by  4.1  Definition 

use  of  a land  vehicle,  although  these  inspections  also  could  be  made  by 

helicopter.  However,  Terror  Lake  Dam  will  be  a major  engineering  The  access  road  would  be  terminated  at  Shotgun  Creek  diversion  works, 

structure,  and  although  it  is  expected  to  function  for  many  years  with- 
out major  maintenance,  repair  work  will  eventually  be  required.  This 


lbs.  will  be  rented  on  a short  term  basis  to  move  these  loads  from  the  tion. 

mobilization  area  at  Kizhuyak  Bay  to  the  damsite.  The  construction 


C.  Camp  Concrete  aggregate  will  be  processed  from  material  available  at  the 

Terror  Lake  damsite  and  a crushing,  screening  and  washing  plant  will  be 
A camp  will  be  constructed  at  the  Terror  Lake  dam  for  workers.  How-  -flown  in  for  this  purpose.  Use  of  this  material  will  require  modifica- 

ever,  while  it  is  being  built,  workers  will  be  transported  to  the  site  tion  of  concrete  mix  designs  and  higher  concrete  costs, 

daily  by  helicopter  from  the  camp  at  Kizhuyak  Bay. 


The  access  restrictions  will  make  a concrete-faced  dam  rather  than  an  Table  3 shows  that  the  cost  increase  for  constructing  the  dam  with  all 

asphaltic-faced  dam  more  economical  for  the  site,  because  the  weight  of  access  by  aircraft  would  be  $13,000,000. 

cement  to  be  flown  in  would  be  so  much  less  than  the  weight  of  asphalt 
required. 


5.0  ALTERNATIVE  2 Access  by  this  method  is  likely  to  present  a hazard  to  the  contractor' 

equipment.  It  is  probable  that  crawler-mounted  tractors  could  nego- 

5.1  Definition  tiate  the  route,  as  improved,  with  safety.  However,  for  the  other 

equipment  under  tow  it  is  necessary  to  have  reasonably  level  cross- 

The  access  road  would  be  terminated  at  Shotgun  Creek  diversion  works.  slopes  and  firm  foundations  to  make  safe  progress.  The  contractor 


items,  the  route  would  virtually  exist  as  a rough  worn  trail,  with 

major  bridges  and  cuts  and  fills,  but  without  the  drainage  and  sur-  All  equipment,  material  and  personnel  required  throughout  the  construe  - 

facing  that  the  properly  constructed  road  would  have.  tion  period  would  be  flown  in  by  a medium-sized  helicopter. 
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Concrete  Batch  Plant  1 25  25  4 200 
Crushing  and  Screening  Plant  1 40  40  5 200 
Paver  1 30  30  4 100 
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TABLE  5 (Sheet  1 of  3) 

TERROR  LAKE  OAM 
ALTERNATIVE  4 

ESCALATION  & INTEREST  DURING  CONSTRUCTION  FOR  3-YEAR  CONSTRUCTION 


(A1 1 Costs  in  $ x 1000) 

CASH  FLOW 

ESCALATION 

INTEREST  DURING  CONSTRUCTION 

TOTAL  COST 

Period 

From  To 

Period 
• Amount 

Cumulative 

Amount 

Escal . 
Factor 

Escal . 
Cost 

Interest 
Period  During 
Construction 

Factor 

Interest 

Cost 

Escalation  + 
Interest 

Jan.  81 

June 

81 

920 

920 

1.0500 

1,039 

36  mos. 

1.2292 

238 

1,277 

July  81 

Dec. 

81 

17,531 

18,451 

1.1025 

19,328 

30  mos. 

1.1876 

3,626 

22,954 

Jan.  82 

June 

82 

11,670 

30,121 

1.1576 

13,509 

24  mos. 

1.1478 

1,992 

15,501 

July  82 

Dec. 

82 

22,900 

53,021 

1.2155 

27,835 

18  mos. 

1.1087 

3,026 

30,861 

Jan.  83 

June 

83 

8,069 

61,090 

1.2762 

10,296 

12  mos. 

1.0712 

733 

11,029 

July  83 

Dec. 

83 

10,123 

71,213 

1.3401 

13,566 

6 mos. 

1.035 

475 

14,041 

85,573 

10,090 

95,663 

> 

-d 

(\> 


TABLE  5 (Sheet  2 of  3) 

TERROR  LAKE  DAM 
ALTERNATIVE  4 

ESCALATION  & INTEREST  DURING  CONSTRUCTION  FOR  5-YEAR 

(All  Costs  in  $ x 1000) 

CONSTRUCTION 

3 

CL 

H- 

X 

CO 

o 

o 

3 

rr 

CL 

- CASH  FLOW 

ESCALATION 

INTEREST  DURING  CONSTRUCTION 

TOTAL  COST 

Period 

Period 

Cumulative 

Escal . 

Escal . 

Interest 

Interest 

Escalation  + 

r rom 

10 

Factor 

Cost 

Period  During 

Factor 

Cost 

Interest 

Construction 

Jan.  81 

June  81 

991 

991 

1.0500 

1,040 

58  mos. 

1.3947 

410 

1,450 

July  81 

Dec.  81 

13,708 

14,699 

1.1025 

15,113 

54  mos. 

1.3629 

5,485 

20,598 

Jan.  82 

June  82 

5,223 

19,922 

1.1576 

6,046 

48  mos. 

1.3168 

1,915 

7,961 

July  82 

Dec.  82 

5,223 

25,145 

1.2155 

6,349 

42  mos. 

1.2733 

1,735 

8,084 

Jan.  83 

June  83 

9,110 

34,255 

1.2762 

11,626 

36  mos. 

1.2292 

2,665 

14,291 

July  83 

Dec.  83 

10,929 

45,184 

1.3401 

14,646 

30  mos. 

1.1876 

2,748 

17,394 

Jan.  84 

June  84 

3,407 

48,591 

1.4071 

4,794 

24  mos. 

1.1478 

709 

5,503 

July  84 

Dec.  84 

9,973 

58,564 

1.4774 

14,734 

18  mos. 

1.1087 

1,602 

16,336 

Jan  85 

June  85 

1,8'7 

60,441 

1.5513 

2,927 

12  mos. 

1.0712 

208 

3,135 

July  85 

Dec.  85 

9,872 

70,313 

1.6029 

15,824 

6 mos. 

1.035 

554 

16,378 

93,099 

18,031 

111,130 

Costs  for  3-Year 

Construction 

(from  Sheet  1 

of  3) 

85,573 

10,090 

95,663 

Increase 

In  Costs 

7,526 

7,941 

15,467 

TABLE  5 (Sheet  3 of  3)  Appendix  B contd.  (End) 
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Appendix  C.  Flood  frequency  curves  for  pre-  and 
post-project  flows  on  the  Terror  and 
Kizhuyak  Rivers . 
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Discharge  (cfs) 


Appendix  C 


20  30  40  50  60  70  80  90  95  98  99  99  8 99.9  99.99 

Probability  of  Non-exceedence 

Figure  10.  Flood  frequency  curves  for  nre-  and  post-project  flows 
on  the  Terror  and  Kizhuyak  Rivers. 

(Source:  Simons 

and  Li  Associates) „ 
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Appendix  D.  National  Marine  Fisheries  letter  of 
response . 


APPENDIX  D 
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Mr.  Kenneth  F.  Plumb 
Secretary 

Federal  Energy  Regulatory  Commission 
Washington,  D.C.  20426 

Dear  Mr.  Plumb: 

We  have  received  Mr.  Lindsay's  letter  of  May  2,  1930,  regarding  the 
Terror  Lake  Hydroelectric  Project,  FLRC  No.  2743,  The  letter  requested  (1) 
our  assistance  in  determining  the  potential  environmental  impacts  the 
aforementioned  project's  construction  and  operation  would  have  upon  the 
marine  environment  and  (2)  the  special  expertise  of  the  National  Marine 
Fisheries  Service  (NMFS)  to  assist  your  staff  in  the  preparation  of  an 
environmental  impact  statement,  if  the  scope  of  the  environmental  impacts 
merit  direct  NMFS  involvement. 

The  potential  impacts  of  project  construction  and  operation  have 
been  considered  by  the  NMFS.  Based  upon  information  suppliei  to  us  by 
the  applicant  and  your  staff,  we  do  not  believe  the  proposed  hydroel ec tri c 
project  is  likely  to  have  significant  adverse  impacts  on  the  marine  and 
estuarine  en vi ronments  of  Terror  and  Kizhuyak  Bays.  Consideration  has 
been  given  to  the  physical  and  biological  nature  of  both  Terror  River 
and  Kizhuyak  Creek  and  their  changes  in  flows  (post-project),  the  volume 
of  both  bays,  tidal  ranges,  currents,  climatic  and  biological  parameter:. 

We  generally  agree  with  the  conclusion  of  the  Ar.ic  Environmental 
Information  and  Data  Center  report,  that  the  project  would  little  effect 
the  estuarine  environment.  Consequently,  we  believe  that  additional 
studies  to  determine  the  magnitude  of  the  fish  and  wildlife  resources 
occurring  in  the  Kizhuyak  and  Terror  Bays  are  not  warranted  at  this  time. 

However,  the  Draft  Environmental  Impact  Statement  (DEIS)  should 
contain  sections  describing  the  existing  physical  and  biological  environ- 
ments of  both  bays.  It  should  also  discuss  the  project  as  it  relates  tc 
the  marine  and  estuarine  environments  and  the  potential  impacts  to  stocks 
of  Paci fic  salmon . 

We  hope  these  comments  are  of  value  to  your  agency  during  preparation 
of  the  DEIS  and  look  forward  to  future  participation  with  the  Terror  Lake 
Project.  Mr.  Brad  Smith,  (907)  271-5006,  Anchorage,  Alaska  will  be  the 
designated  NMFS  field  contact  for  this  project. 


Sincerely  yours. 


for  Fisheries 


> • t * % . 


Appendix  E.  AEIDC  maps  of  brown  bear  observations, 
denning  habitat,  seasonal  movement 
patterns,  seasonal  use  of  habitat, 
seasonal  ranges,  and  mountain  goat 
observations . 


CONTOUR  INTERVAL  100  FEET 


Base  prepared  for  Terror  Lake  hydroelectric  project  by  AEIDC  from  USGS  topographic  maps. 


Note:  Numbered  observations  are  listed  in  Appendix  1,  Figure  A. 
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CONTOUR  INTERVAL  100  FEET 

Base  prepared  for  Terror  Lake  hydroelectric  project  by  AEIDC  from  USGS  topographic  maps. 


ED 


Brown  bear  study  area 
Usable  denning  habitat 


& Bear  den  survey  March-July  1980 


Previously  reported  bear  dens 


Note:  Other  areas  within  bear  study  area 
are  marginal  or  unused  for  denning. 


Legend 


Appendix  1,  Map  C.  Generalized  Seasonal  Movement  Patterns  of  Brown  Bears 

(Terror  Lake  Brown  Bear  and  Mountain  Goat  Report) 


CONTOUR  INTERVAL  100  FEET 

Base  prepared  for  Terror  Lake  hydroelectric  project  by  AEIDC  from  USGS  topographic  maps. 


Brown  bear  study  area 

Spring  movements  along  mid-elevation  levels 


Spring  movements  perpendicular  to  mid-elevation  level  as  exhibit 
by  representative  bears 


Summer-fall  movements  along  identified  traditionally  used  trails 
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Brown  bear  study  area 


Appendix  1,  Map  D.  Seasonal  Use  of  Habitat  by  Brown  Bear 

(Terror  Lake  Brown  Bear  and  Mountain  Goat  Report) 


CONTOUR  INTERVAL  100  FEET 


FFFR 


Alpine  feeding  ranges 


Base  prepared  for  Terror  Lake  hydroelectric  project  by  AEIDC  from  USGS  topographic  maps 


Summer  concentrations  on  salmon  spawning  streams 


Note:  In  late  summer  and  early  fall  a general  movement  from  salmon  streams 
to  berry  feeding  areas  occurs.  These  areas  generally  extend  from  sea  level 
to  the  upper  limit  of  the  alder  zone  (1,000  to  1,200  ft). 
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Appendix  1 , Map  E.  Location  of  Mountain  Goat  Observations,  March  14  to  August  29,  1980 

(Terror  Lake  Brown  Bear  and  Mountain  Goat  Report) 
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CONTOUR  INTERVAL  100  FEET 


Note:  Numbered  observations  are  listed  in  Appendix  1,  Figure  B. 


Base  prepared  for  Terror  Lake  hydroelectric  project  by  AEIDC  from  USGS  topographic  maps. 
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Appendix  1,  Map  F. 


SCALE  1 63360 


Legend 


Wintering  area  (March  1980;  Vivian,  USFWS;  Smith,  ADF&G) 
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Kidding  area  (June  1980) 


CONTOUR  INTERVAL  100  FEET 


Area  (mid-July  1980) 


Base  prepared  for  Terror  Lake  hydroelectric  project  by  AEIDC  from  USGS  topographic  maps. 


Area  (mid- August  1980;  Smith,  ADF&G) . 


Probable  migration  path  taken  during  months  of  1980 


72/16  Goats/kids  observed 

6/1 3/80  Date  of  observation 


Appendix  F.  Federal  Power  Commission-Order  415 -c 

Statement  of  general  policy  to  implement 
procedures  for  compliance  with  the 
National  Environmental  Policy  Act  of  1969. 
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APPENDIX  F-l 


FEDERAL  POWER  COMMISSION-ORDER  416-C 
(lamed  December  18,  1972) 

STATEMENT  OF  GENERAL  POLICY  TO  IMPLEMENT 
PROCEDURES  FOR  COMPLIANCE  WITH  THE 
NATIONAL  ENVIRONMENTAL  POLICY  ACT 
OF  1989 


f 2.10  Detailed  ImlieenMUl  Statement. 

(a)  It  (hall  be  the  general  policy  of  tbe  Federal  Power 
Commiateon  to  adopt  and  to  adhere  to  the  objectives  and 
elms  of  tbe  National  Environmental  Policy  Act  of  1989 
(Act)  in  tie  regulation  under  the  Federal  Power  Act  and 
the  Natural  Oaa  Act.  Tbe  National  Environmental  Policy 
Act  of  1969  require*,  among  other  things,  ail  Federal 
agencies  to  include  a detailed  environmental  statement 
in  every  recommendation  or  report  on  pro po  mis  for  led* 
lation  and  other  major  Federal  actions  dgntfieantly  affect- 
ing the  quality  of  the  human  environments 

(b)  Therefore,  in  compliance  with  the  National  Environ- 

mental  Policy  Act  of  1969  the  Commiadon  staff  shall  make  a 
detailed  environmental  statement  when  the  regulatory 
action  taken  by  tea  under  the  Federal  Power  Act  and 
Natural  Gas  Act  will  have  a significant  environmental  impact. 
A “detailed  statement”  prepared  in  compliance  with  the 
requirements  of  § 9 2.81  through  2.82  of  this  Part  shall  fully 
develop  the  five  factors  listed  hereinafter  in  the  context 
of  aueh  eontedarations  as  the  proposed  activity's  direct  and 
indirect  effect  on  the  air  and  water  environment  of  the 
peoiect  or  natural  gas  pipeline  facility;  on  the  land,  ate,  end 
water  biota;  on  established  park  and  recreational  arose; 
and  on  dtee  of  natural,  historic,  and  ecenic  values  and 
resources  of  the  area.  The  statement  hall  diacusa  Use 
extent  of  the  conformity  of  the  proposed  activity  with 
all  applicable  environmental  standard  a.  Tbe  statement 

Cull  also  fully  deal  with  alternative  courses  of  action  to  the 
proposal  end,  to  the  maximum  extant  practicable,  the 
environmental  effects  of  each  alternative.  Further,  it  shall 
specifically  discuss  plans  for  future  development  related 
to  the  application  under  condderation. 

The  above  factors  ere  listed  to  tnseely  illustrate  the 
kinds  of  values  that  must  be  considered  in  lie  statement. 
In  no  reroect  is  this  to  be  construed  as  covering  all 

relevant  factors. 

The  five  factors  which  must  be  specifically  discussed 
in  the  detailed  statement  are: 

(1)  the  environmental  impact  of  the  proposed 
action, 

(2)  any  adverse  environmental  effects  which 
cannot  be  avoided  should  the  proposal  be 
Implemented; 

(3)  alternatives  to  tbe  proposed  action, 

(4)  the  relationship  bstweea  local  short-term 
uses  of  man’s  environment  and  the  mainte- 
nance and  enhancement  of  long-term  pro- 
ductivity. and 

(6)  any  irreversible  and  irretrievable  commtt- 
bubU  of  resources  which  would  be  involved 
In  the  proposed  action  should  it  be  imple- 
mented. 

(c)  (1)  To  the  maximum  extent  practicable  no  final  admini- 
strative action  is  to  be  taken  sooner  than  ninety  days  after  e 
draft  environmental  statement  has  been  circulated  for  com- 
ment or  thirty  days  after  the  final  text  of  an  environmental 
teatemeat  has  been  made  available  to  the  Council  on  Envi- 
ronmental Quality  and  the  public. 

(c)  (11)  Upon  e finding  that  It  is  necessary  and  appropriate 
in  tbs  public  interest,  the  Comm  I mi  on  may  dispenas  with 
any  time  period  specified  in  § $ 2.80-2.82. 

§ 2.81  Compliance  with  the  National  Environmental  Foticy 
Act  of  1969  under  Fart  I of  the  Federal  Fower  Act 

(e)  AH  applications  for  major  projects  (thorn  In  excess  of 
2,000  booepower)  or  for  reservoirs  only  providing  regu- 
latory Bows  to  downstream  (major)  hydroelectric  projects 
under  Fart  I of  the  Federal  Power  Act  for  license  or 
lehcenaa,  Hull  be  accompanied  by  Exhibit  W.  the  applicant's 
detailed  report  of  the  environmental  factors  specified 
in  $ 2.80  and  4.41.  All  applications  for  surrender  or 
amendment  of  a license  proposing  construction,  or  opera- 
ting change  of  a project  shall  be  accompanied  by  the 
applicant’s  detailed  report  of  the  environmental  factors 
mart fl ad  in  § 2.80.  Notice  of  all  mch  applications  shall 
continue  to  be  made  aa  prescribed  bv  law. 

(b)  The  staff  shall  make  an  Initial  review  of  the  applicant's 
report  and.  if  necessary,  require  applicant  to  correct  tfefl- 
aenrias  in  the  report.  If  the  proposed  action  is  detas- 
mtned  to  be  a major  Federal  action  hgnlficantly  affecting 


the  quality  of  the  human  environment,  the  staff  shall 
conduct  a detailed  Independent  analysts  of  the  action  and 
prepare  a draft  environmental  Impact  statement  which  dull 
he  made  available  to  tbe  Council  on  Environmental  Quality, 
the  Environmental  Protection  Agency,  other  appropriate 
governmental  bodies,  and  to  the  public,  for  comment. 
Tbe  statement  shall  also  be  carved  on  ell  parties  to  tbe 
proceeding.  The  Secretary  of  the  Federal  Fower  Commimion 
shall  cause  prompt  publication  in  the  Federal  Register  of 
notice  of  the  availability  of  the  staffs  draft  environmental 
statement.  Written  comments  shall  be  made  within  4ft  days 
of  the  date  the  notice  of  availability  appears  in  the  Federal 
Register.  If  say  governmental  entity.  Federal,  stats,  or  boil, 
or  any  member  of  the  public.  fails  to  comment  within  the 
time  provided,  it  shall  be  assumed,  absent  a request  for  a 
specific  extension  of  time,  that  such  entity  or  person  has  no 
oommsnt  to  make.  Extensions  of  thne  dull  be  granted  only 
for  good  cause  shown.  All  entitles  flUng  comments  with 
the  Commission  wffl  submit  ten  copies  of  sunk  comments 
to  the  Council  on  Environmental  Quality.  Upon  expiration 
of  the  time  for  comment  the  staff  shall  eoatede?  all  com- 
ments received  and  reviao  m naceaary  and  flealhs  its 
environmental  impact  statement  which,  together  with  the 
comment*  received,  shall  accompany  tbe  proposal  through 
the  agency  review  end  deciteoa-makiag  proems  and  ahaQ 
be  mado  available  to  the  parties  to  the  proceeding,  the 
Council  on  Environmental  Quality,  and  the  public.  In  the 
swat  the  proposal  ts  the  oufcjeet  of  a teasbig  tbs  staff's 
environmental  statement  will  be  placod  to  evidence  at  that 


(c)  Any  person  may  file  a petition  to  intervene  on  the 

bates  of  the  staff  draft  environmental  statement.  AH 
interveners  taking  a petition  on  environmental  matters 
shall  flk  timely  comments.  In  accordance  with  paragraph  (b) 
of  this  faction,  on  tbe  draft  statement  with  tbe  Commiateon 
Including,  but  not  to,  aa  analysis  of  their  environ- 

mental position  in  the  context  of  tbe  factors  enumerated  ia 

2.80.  and  specifying  any  differences  with  staff's  position 
upon  which  Intervener  wishes  to  be  heard.  Nothing  heroin 
shell  preclude  an  Intervenes  from  filing  a detailed  environ- 
mental Impact  statement. 

(d)  In  the  case  of  each  contested  application,  the  applicant, 
staff,  and  all  interveners  taking  e position  on  environmental 
matters  shall  offer  evidence  for  the  record  in  support  of  their 
environmental  position.  The  applicant  and  all  such  inter- 
veners shall  specify  any  differences  with  the  stiff’s  position, 
and  shell  include,  among  other  relevant  factors,  a discussion 
of  their  position  in  the  context  of  tbe  factors  enumerated  in 
$2.80. 

(e)  In  the  case  of  each  contested  application,  the  Initial 
and  reply  briefs  Glad  by  tiu  applicant,  the  staff  and  all 
interveners  taking  a potetion  on  environmental  matters 
must  specifically  analyze  and  evaluate  the  evidence  in  the 
Mgbt  of  the  environmental  criteria  enumerated  in  $ 2.80. 
Furthermore,  the  Initial  Decision  of  the  Presiding  Admini- 
strative Lew  Judge  in  such  cases,  and  the  final  order  of  the 
Commiateon  dealing  with  the  application  on  the  merits  in 
all  eases,  shall  include  an  evaluation  of  the  environmental 
factors  enumerated  in  § 2.80  and  the  views  and  comments 
expressed  in  conjunction  therewith  by  tbe  applicant  and 
all  those  making  formal  comment  pumaot  to  the  pro- 
visions of  this  section. 

§ 2-82  Compliance  with  the  National  Savteoamental  Policy 
Act  of  1969  Under  the  Natural  Gas  Act. 

(e)  AH  certificate  applications  filed  under  Section  7(c) 
of  the  Natural  Gas  Act  (1ft  O.S.C.  717Re»  for  tbe  ooa- 
struction  of  pipeline  facilities,  except  abbreviated  appli- 
cations filed  pursuant  to  Sections  1 57.7(b).  (c)  and  (d) 
of  Commission  Regulations  and  producer  applications  for 
the  sale  of  gas  filed  pursuant  to  Sections  197.23-29  of 
Commission  Regulations,  shall  ba  accompanied  by  the 
applicant's  detailed  report  of  the  environmental  factors 
specified  in  § 2.80.  Notice  of  all  mch  applications  shall 
continue  to  be  made  as  prescribed  by  law. 

(b)  Tbe  staff  shall  make  an  initial  review  of  the  applicant’s 
report  and,  if  necessary,  require  applicant  to  correct  defi- 
ciencies in  the  report.  If  the  proposed  action  is  deter- 
mined to  be  a major  Federal  action  significantly  affecting 


APPENDIX  F-2 


tb«  QUAUty  of  tta  htmtcti  osvfroamant,  tta  eteff  stall 
eeaduot  s d®4*AI*d  todepcadant  analytic  of  tta  aatloc  and 
prapara  t draft  anvtronmeatal  topaet  etateeaosit  which 
«h»ii  t>e  mtac  evoflebl*  to  tta  Council  on  Etsviroameatel 
Quality,  tta  *swtoo«sa*®tal  Protection  Agency,  ate*  appro- 
gsisfte  gorarsstosttel  bodiaa,  amd  to  the  pubMa,  lor  comment. 
The  etatesMst  sfcaH  also  be  sawed  on  oil  pastas  to  the 
psrpceedtog.  The  taerot ary  of  tta  Federal  Pawn  Comiutetion 
«a,*n  eeitsa  prorapt  pubMoation  in  the  Federal  fiegiatei  of 
»ota«  &t  tta  availability  of  tta  staff's  draft  environmental 
statement.  Written  ®«a»»fflte  stall  ta  mode  within  45  days 
of  the  date  tta  sottes  of  availability  appease  is  tta  Federal 
Kfgtotar  It  say  gevwnmoa tol  entity.  Federal,  state,  ®r  teeaS, 
9S  aay  Dtstai  of  tits  public,  foils  to  cesnssi  vtlhla  tta 
time  provided,  it  tfe&E  be  assumed,  absent  a roques*  for  e 
specific  exteasloB  ef  time,  that  such  eatlty  or  p®*eoa  has 
ao  ©esMneai  to  s&ahe.  Bxtentioas  of  time  absU  be  granted 
only  for  good  same  tavs.  AJ0  «ntiti«i  EMbif,  comment* 
with  tta  Commission  stall  subsalt  ten  copies  of  such  com- 
■menu  to  tta  GouaafS  os  Emteoasasatal  Quality,  Upon 
expiration  of  tta  ®Uss«  for  @oram«at  tee  staff  stall  consider 
all  soaasrants  received  aad  ratdse  as  ®®*e«aay  and  Sash**  its 
^yfeonaaeatal  impest  stotetoftot  wfcteh,  together  with  tta 
essameste  roorived,  stall  eeosaapaay  tta  prop®*®!  ttaougb 
tee  wsmm  es*few  aa$  deegstorassskisg  prsoose  asd  ataB 
ta  sod®  ewallhto  to  tta  jsstise  6©  Sta  i^soedte®,  tta 
CouacU  o®  Storirosseaptel  ©maffity,  end  tea  public.  to  tee 
®4>®at  tee  ?®©p®esl  to  tea  e&fefsri  of  a taastag,  tta  toa^Ts 
i^tesMSS  be  pfeoed  te  oridessoe  at  teat 


go)  Aay  pssse&a  saa?  ffle  a potion  to  fcatesvesa  ®a  tta  baste 
@f  tee  staff  dtaft  aav&essii®ateS  stetetaeafc,  AS  totes* 
tsMsg  a portion  ©a  aasdroastenlal  eaetteiB  msM  ®e 
ms®k$  m ma&aat®,  to  aasogdassa  site  paragraph  (te>  of  tefe 
ssgfes,  on  tta  isaS*  gtotesssst  site  tta  C®saa4^®s 

but  set  &ssfi®d  to,  aa  meSy&s  of  teair  esviroa- 
s&ssatel  pastes®  to  tta  esatost  ef  tea  factors  esusaeratssl  to 
§ &■§©,  aad  s^e^fytog  say  daffesusoes  with  stafTe  potties 
sririah  tetesysase  to  fes  taas&  K®teisg  bes^s 

geesfesd©  m mt&svsgm  *so®  ft  4©tatad  msm@3e> 
warnM  nm&&  m*mm*rnL 

$dl  tm  tta  <gsm  ®f  essla  eonto^cd  appStostlon,  tee  appM- 
@&st,  staff,  sad  »S  totaraonsrs  taking  e portion  on  esvtsoB- 
®«ntal  geestan  aheii  offer  cn-dsEee  for  tee  record  to  mppert 
of  tee&  «KEViP9fflm*E'ea.t  poattSoa,  Tta  applteeat  and  sU  suck 
kMmssn  stall  s^asify  any  daffemtoes  with  tee  atuff’e 
pdaitton,  aad  sMi  toetoda,  mmomg  other  relwent  faetorv,  e 
tataa  of  ifiw&  po^ttoa  to  tta  ©oatexs  of  tta  to etos® 
«(jss®®S®S  to|$.S@. 

fa)  In  tee  sass  of  oasb  contested  application,  tee  teSSM 
m£  s reply  bstofs  filed  by  tee  applicant,  tee  staff,  esd  aO 
totoweaass  toWi^  a portion  on  sa^OEieesBfeal  @cttore 
ffl!M6S  e^e^fteoQy  analyse  and  s^atesst®  tee  sv^es^e  to  tee 
bgbt  of  eta  ®HvtF®essj«s>te]  es4tas§s  oauaaasstod  to  § S.SC. 
Furtbamora,  tta  Ssd^ol  Oeci^oe  of  tta  Framing  Adrainl- 
E&saro  Low  fudge  to  ssssfe  races,  ssrd  tee  fflnal  ord«r  of  tta 
©esamisatoe  dealing  ^kb  tta  appltoatlon  ®a  tea  racstte 
to  ®B  seaea.  stall  toclud«  an  waiusdoa  of  tee  srivtoonsnstaal 
toe  ton  enumerated  to  § 2.90  end  tee  wfe'srs  @ad  eoomeeO 
osps^srad  to  socrJjiBe&ea  teerawtte  by  tta  apptaont  sad 
@ffl  those  foamel  mmmsmi  p«seuoat  to  tee  groayteJesa 

of  tetoOMtem. 

n^EUAL  ?0WS&  COMSdiSSlOld 

mm<£§  or  yaAcncs  amd  FsocsmmE 

i®  era  x.®  snt«w®!s^B 

“to}  ieltiaS©®  of  tot^Tsntkm.  Participatioa  to  a pro- 
essMag  M as  toteweaer  s»sy  ta  i^tiated  a a follows: 

CD  By  tta  filing  ©f  a notice  of  toferveatton  by  a 
Stato  C&aunitaon,  todudtog  any  reguistorr  body  of  tta 
State  or  BsunictoaMty  having  furiadictioa  to  ragutote  retra  and 
charges  for  tta  sate  of  electric  energy,  or  natural  gas,  ss  the 
aasa  assy  be,  to  consustes  wSteto  tee  totsrvcntog  State  or 
BMidrlpslttr. 

CS)  By  order  of  tee  Cemsstoaion  upon  petition  to 

totewaea. 

C5»>  Who  stay  peiittoa.  A petition  to  Intervene  may 
be  fitaS  by  cay  pxs»»B  ei&iming  & sight  to  latowae  or  ft s 
toteprat  ©f  such  n»rar«  teat  toteraentetn  ie  aeeeamry  os 


appropriate  to  tee  odmlaiatraUon  of  the  eUtute  upder  whiah 
the  proceeding  i*  brought,  Such  right  or  totoraot  may  bei 

(X)  A tight  eoefazrod  by  atatuta  of  tta  United 

States: 

(2)  An  totereet  which  may  be  directly  affected 
and  which  U oot  adequately  represented  by  esiattog  parties 
and  as  to  which  petitioners  may  be  bound  by  the  Commio 
don's  action  to  the  proceeding  (the  foUowtog  may  have  such 
an  interact;  consumers  served  by  the  applicant,  defendant, 
nr  reap o orient;  holders  of  securities  of  the  epplisent,  defend- 
ant. or  respondent;  and  competitors  of  the  applicant, 
defendant,  or  respondent). 

(2)  Any  other  Interact  of  ouah  nature  that 
petitionar1*  participation  may  be  to  tta  public  interest. 

(e)  Fora  and  contents  of  petitions.  Petitions  to  Intervene 
shell  set  out  clearly  and  concisely  the  facts  from  which  the 
nature  of  the  petitioner's  alleged  rlght-or  interest  can  be 
determined,  the  grounds  of  the  proposed  Intervention,  osd 
tta  position  of  the  petitioner  to  the  prooaeding,  to  as  fully 
and  completely  to  advise  tee  portlet  and  tee  Commiatoen  as 
to  tee  spocifk  issuee  of  fact  or  law  to  be  raised  or  oostro- 
varied,  by  admitting,  denying  or  otherwise  oatwetteg  tperlfi- 
eafly  end  to  detail,  each  mateetel  atagetioa  of  tact  or  taw 
asserted  to  tee  prooradtog,  and  citing  by  appropriate  rafee- 
-®aee  tta  statu tary  prcMtaoaa  or  other  authority  railed  on: 
Provided,  teat  where  the  purpoee  of  tta  proposed  tots- 
veation  is  to  obtain  an  allocation  of  natural  gas  for  sale  and 
<&£gizBmU&?t  by  a peraos  er  municipality  engaged  or  legally 
authorised  to  engage  in  the  local  distributives  of  natural  or 
^ti£tato!  gas  to  tta  public,  tee  petition  shall  comply  with  the 
raq&tosme&te  of  Fart  I &€  of  this  ehaptax  (he.,  Bafutatioos 
Uadffi  the  Natural  Qua  Act).  Such  petitions  shall  to  other 
sweetie  osmpiy  with  tta  mtutoamts  of  {Jl.lt  to  1.17, 
tashtftra. 

(d)  Filing  and  service  of  petitions.  Fetitions  to  Ie  towns 
and  neticee  of  totervention  may  ta  filed  at  any  time  follow- 
lag  tee  tilteg  of  s notice  of  rate  or  tariff  etas&e,  or  of  an 
application,  petition,  eoraptatot.  or  other  document  melting 
G&mmtation  action,  but  to  no  west  1st*?  than  the  date  fixed 
for  tta  King  of  petitions  to  intervene  to  any  order  or  eottoe 
with  raspect  to  tta  proceedings  Issued  by  the  Com  glisten  or 
tic  Soemory,  uaha,  to  extraordinary  a tarum stances  for  good 
seuso  shown,  tee  Conasniarion  authorises  a tate  fteng. 
Ser^ioe  tesU  be  mode  as  provides  to  11.17.  Where  a person 
has  been  permitted  to  intervene  notwithstanding  hie  1 allure 
to  file  hie  petition  within  the  time  praaeribod  to  this  para- 
graph, tta  Commission  or  officer  designated  to  preside  may 
where  tee  circumstances  warrant,  permit  tee  waive  of  tta 
ropuiramsnta  of  f 1.2$<cK&)  with  reaped  to  copies  of  exhibits 
See  such  tetewaes, 

(e)  Answers  to  petitions  Any  party  to  tee  proceeding  or 
SUb-ti  counsel  may  file  on  oaswer  to  a petition  to  intervene, 
md  to  default  thereof,  may  be  deemed  to  have  waived  any 
obieottoa  to  tta  granting  of  such  petition.  If  mode,  answers 
staS  be  filed  wtthto  10  days  after  tta  date  of  service  of  tta 
petition,  but  oot  later  than  5 days  prior  to  tta  date  set  for 
tta  commencement  of  tta  hearing,  if  any.  unless  for  cause 
tea  Commisrion  with  or  without  motion  stall  peneribe  a 
different  time.  They  shall  to  all  other  respects  conform  to 
tea  raQukrements  of$$i.X6  to  1.17,  tochsdve. 

(f)  Notice  md  action  ©a  petitions 

(1)  Notice  and  esrvtca.  Petitions  to  totemas, 
when  tendered  to  tta  Commimion  for  filing,  stall  show 
aarviee  ttaraof  upon  bH  participants  to  the  propped  tog  to 
conformity  with  51.17(b). 

<2)  Action  on  petitions.  As  soon  os  practicable 
after  tta  expiration  of  tee  time  for  filing  anewars  to  such 
petitions  or  default  thereof,  as  provided  in  paragraph  (e)  of 
tide  section,  the  Coaalrioe  will  grant  or  deny  such  petition 
In  who!*  or  to  part  or  may,  if  found  to  be  appropriate, 
authorise  limited  participation.  No  petitions  to  tatervo&e 
may  be  filed  or  wHl  be  acted  upon  during  a haariafl  imtan 
permitted  by  tta  Commission  after  opportunity  for  aU 
parties  to  object  thereto.  Only  to  avoid  detrtmaat  to  tta 
public  interest  crfU  any  pretidtog  ©ftic«  tentatively  permit 
participation  to  a bearing  to  advance  of,  and  then  only 
subject  to,  tta  granting  by  tta  Commicrioa  of  a petition  to 
Intervene. 

(g)  Limitation  ia  hearings  Where  there  ate  two  or  now 
interveners  having  substantially  like  interests  and  podtioaa, 
the  Commission  or  presiding  officer  may,  to  order  to  ex- 
pedite tee  hearing,  arrange  appropriate  limitations  on  the 
number  of  attorneys  who  will  be  permitted  to  eroee-examtoe 
fvui  make  and  argue  motion*  and  objections  on  behalf  ef 
ends  ia&sBveness.” 
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Settlement  Agreement , supplement 
to  Exhibit  S . 
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WALLACE  L.  DUNCAN 
EDWARD  WEINBERG 
FREDERICK  L.  MILLER,  JR. 
JAMES  D.  PEMBROKE 
PHILIP  L.  CHABOT,  JR. 

J.  CATHY  LICHTENBERG 
RICHMOND  F.  ALLAN 
CAROL  MACKINNON 
JOHN  WYETH  GRIGGS 
CHARLES  F,  HOLUM 
PETER  S GLASER 


SUITE  1200 

177  5 PENNSYLVANIA  AVENUE,  N.  W. 
WASHINGTON,  D.  C.  20006 


(202)  467  - 6370 
TELECOPY  (202)  467-6379 


July  28,  1981 


Anchorage  Office 

DAN  A.  H ENSLEY 
MARGIE  Mac  NEILLE 
SUITE  407 
42  0 L STREET 
ANCHORAGE,  ALASKA  99SOI 
0 0 7)  276  -ISSO 


Kenneth  F.  Plumb 
Secretary 

Federal  Energy  Regulatory 
Commission 

825  N.  Capitol  Street 
Washington,  D.C.  20426 

Re:  Project  No.  2743,  Terror  Lake 

Dear  Mr.  Plumb: 

The  "Agreement  Among  Kodiak  Electric  Association,  Inc., 
The  Department  of  the  Interior,  The  State  of  Alaska,  The  Sierra 
Club,  the  National  Audubon  Society,  and  the  National  Wildlife 
Federation  Relative  to  Terror  Lake  Project"  dated  June  16, 

1981,  when  formally  transmitted  to  the  Commission  in  connec- 
tion with  an  Offer  of  Settlement  intended  to  be  filed,  should 
be  deemed  to  be  a Supplement  to  Exhibit  S filed  January  23, 
1979,  as  a part  of  the  Application  for  License  in  Project 
No.  2743. 

Sincerely  yours, 

Edward  Weinberg 
Counsel  for  Kodiak  Electric 
Association,  Inc.  Applicant 

EW : vcr 

cc:  Kodiak  Electric  Association,  Inc. 

Counsel  for  The  Sierra  Club,  the  National  Audubon 
Society  and  the  National  Wildlife  Federation 
William  Garner,  Esquire 
Sarah  T.  Kavasharov,  Esquire 
Roger  Kemppel,  Esquire 
Michael  Morris 
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considering  KEA's  application.  Wildlifa  Service,  have  entered  into  a Cooperative  Man 

B.  Project  No.  2743  will  be  partially  ment  Agreement,  a copy  of  which  is  attached  hereto  as 

located  on  lands  within  the  Kodiak  National  Wildlife  Attachment  I and  incorporated  herein  by  reference. 
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Because  it  has  bean  determined  that  construction  and  operation  the  Alaska  Department  of  Fish  and  Game  ("ADFG")  recognize 

of  the  project  will  have  adverse  effects  upon  fish  and  wild-  the  desirability  of  establishing  consensus  between  them  on 

life  resources  and  their  habitats,  KEA  has  consulted  with  fish  and  wildlife  habitat  management  and  management  of  other 
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(c)  As  used  in  ehis  section,  "property"  is  limited  to 

Wildlife  habitat  land  may  be  leased  for  grazing  only  if 
(1)  dwellings,  whether  permanent  or  temporary;  such  leasing 

Cl)  does  not  create  undesirable  competition  with 
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instantaneous  streamflows  at  the  Terror  River  Gage 

The  proposed  Terror  Lake  Project  would  have  an  adverse  #15295700  do  not  fall  below  the  following  values 

effect  on  spawning  salmon  and  their  habitat  during  low-flow  during  reservoir  filling  and  thereafter  during 
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Terror  Lake  and  water  temperature  and  streamf low  initiate  a data  collection  program  by  the  winter 

data  for  Terror  River  tributaries,  Terror  Lake  out-  of  1981-82.  The  data  collection  program  will  be  used 

let,  and  lower  Terror  River  gage.  Additional  thermal  to  implement  a runoff  forecasting  program.  The  runo 

analysis  will  determine  the  necessity  of  a multiple  forecasting  program  will  in  turn  be  used  to  determine 
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KEA  will  establish  snow  courses  in  the  headwaters  of  the 
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materials  for  the  dam,  and  a somewhat  longer  construction  period 
for  the  dam  structure.  If  the  dam's  elevation  were  raised  at  a 
later  date,  it  would  produce  most  of  the  short-term  construction 
effects  of  the  initial  dam  construction  and  those  associated  with 


Stipulations  Recommended  for  Inclusion  ir.  the  FERC 
License  for  the  Terror  Lake  Hydroelectric  Project 
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KEA  will,  as  soon  as  possible  after  Issuance  of  the  license,  The  Mount  Glotoff  diversion  is  a feature  of  the  applicant's 

establish,  through  execution  of  a Trust  Declaration  In  the  form  proposal.  It  is  described  at  12.1.2.4  of  the  DEIS.  Objections 

of  the  USF&WS  are  discussed  and  referenced  at  14.7.3  of  the 
DEIS.  Its  impacts  are  described  in  15.3  of  the  DEIS.  Staff's 
conclusions  as  to  its  impact  on  economic  feasibility  of  the 
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Attorney  for  Sierra  Club, 
Sierra  Club  Legal  Defense  Fund 
Inc.  and  Audubon  Society 


THE  KODIAK  BROWN  BEAR  RESEARCH  AND  HABITAT 
MAINTENANCE  TRUST  DECLARATION 
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